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OCEANOGRAPHIC DATA OF THE 25TH JAPANESE ANTARCTIC 
RESEARCH EXPEDITION FROM NOVEMBER 1983 TO APRIL 1984 
Keisuke IWANAMI and Satoru FUTATSUMACHI 
(Hydrographic Department, Maritime Safety Agency, 
Tsukiji 5-chome, Chuo-ku, Tokyo 104) 
This report presents the data of the oceanographic observations 
on board the icebreaker Shirase and the tidal observation at Syowa 
Station, which were carried out in the mission of the 25th Japanese 
Antarctic Research Expedition in 1983 - 1984. 
1. The Oceanographic Observations 
The track chart of the icebreaker Shirase from November 14, 
1983 to April 19, 1984 is shown in Fig. 1. The surface observations, 
the current measurements with geomagnetic electrokinetograph (GEK), 
expendable bathythermograph (XBT) observations and serial observa­
tions were made during the cruise (Figs. 2-1 - 3). 
The details of these observations are given in the following. 
(1) Surface observation 
Surface temperature measurements and surface water samplings 
for chemical analyses were made twice a day (at 0700 and 1700 LMT) 
during the cruise, but the observations from Fremantle to Syowa 
Station were made three times a day (at 0800, 1300 and 1800 LMT). 
The results obtained are given in Table 1. 
(2) Surface current measurement 
Measurements of surface �urrent were made with GEK. The 
results are also given in Table 1. 
(3) XBT observation 
The expendable bathythermograph (XBT) observations were made 
in the Southern Ocean between Fremantle and Cape Town via Syowa 
Station. The locations of the stations are shown in Figs. 2-1 and 
2-2. The results are given in Table 2. 
(4) Serial observation 
The serial observations were made at 18 stations (see Figs. 
2-2 and 2-3). The results together with meteorological data are 
given in Table 3, which also includes interpolated and computed 
values of temperature, practical salinity, sigma-t and dynamic 
depth anomalies at standard depth (Stations 12 and 17). 
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(5) Chemical analyses of sea water 














Inductive salinometer (Auto-Lab Model 601 
MK III) 
Digital pH meter (Denkikagaku Model HG-3) 
The Winker's method with a Metrhom Model 
E 415-205 titrator 
Molybdenum blue method 
Molybdenum yellow method 
Modified Morris and Riley method 
Sulphanilamide and N-(1-naphtyl)-ethylene­
diamine 2 HCl were used as reagents 
Indophenol method 
The nutrient matters were measured with a 
Shimadzu Model UV-210A spectrophotometer 
with the auto flow cell system 
IGOSS method 
Atomic absorption spectrophotometer 
(Shimadzu Model AA-650) 
Radiochemical analysis 
Counted by lowbackground GM counter (Aloka 
Model LBC-451B) 
2. Tidal Observation 
The tidal observation at Syowa Station has been carried out 
since 1965. At present, a pressure-type tide gauge with a strain­
gauge as the pressure sensor (Kyowa Shoko Co., SWL-7) is operated. 
It was installed on January 31, 1975 and a new pressure sensor was 
replaced on January 13, 1981 in the summer mission of JARE-22. 
The sensor of the tide gauge is placed in the Nisi-no-ura Cove, 
West of East Ongul Island, and the recorder is set in the Earth 
Science Laboratory of Syowa Station (see Fig. 3). 
The reference level varied from January 1983 to. January 1984: 
4.015 m below the bench mark No. 1040 on January 14, 1983 and 
4.059 m below the same bench mark on January 4, 1984 (see Fig. 4). 
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Fig. 1. The track chart of the icebreaker Shirase from 







60 70 80 90 
MAURITIUS INDIAN OCEAN 
. © ?OR':' LOUIS 












I A N T A R C T l C A 
120 130 
AUSTRALIA 
















0 0 0 
25 30 35 40 45 
2400E 
/ 








BREID BAY S-4 0) 
S-5 (j) 
X-44 S-12 





S-17 16 1514 •• •• 
X-39 x-43 4 2  4140 
SYOWA STATION 
An Enlarged View(Fig.2-3) 
• XBT Observation 
C Serial Observation 
The station locations of the serial observation 



























]} I Astronariical I station I • � Bench iaark 








4 �· -- & 
Ill •





:='""' ......... =- =-
.; "' .; � 
2 
Zero of gauge .. � r Zero of gauge 0 
(1) Measured on January 14,1983 (2) Measured on January 3,1984 
























0800 1700 * 
2200 0700 
0800 1700 * 
2200 0700 
0800 1700 * 
2200 0700 
0800 1700 * 
2200 0700 
0800 1700 * 
2200 0700 
0800 1700 * 
2300 0700 
0900 1700 * 
2300 0700 
0900 1700 * 
2300 0700 
0900 1700 * 
2300 0700 
0900 1700 * 
2300 0700 
0900 1700 * 
2200 0700 
0800 1700 * 
2200 0700 
Positi on 
Table 1. Surface observation data. 
Air Water P04 SiO 3 -

























































13/ 49E 18.4 
136° 2 1  20.3 . 


















127° 24 28.4 . 












1 17° 00 26. 1 
1 15· 4 1  24.9 
115
° 










1 12° 59' 23.0 
1 12° 28' 22.0 




Arrived in Fremantle 
24.3 34.689 8.42 4.79 0. 14 3 0.02 
24.2 34.647 8.24 4,74 0.23 3 0.04 
26.0 34,764 8.35 4,74 0. 18 1 0.0 1 
27,4 34.880 8.39 4.57 0. 14 1 0.04 
27,8 34,750 8.39 4.58 0.00 2 0.00 
28.5 34.95 1 8.39 4.53 0.25 3 0. 15 
28.8 34.696 8.36 4.53 0.02 1 0.00 
29.2 34.293 8.39 4.45 0.05 1 0.03 
29,3 34.355 8.33 4.37 0.20 1 0.05 
29,4 34.486 8.33 4.30 0. 11 0 0.02 
28.7 34.546 8.35 4.50 0.05 2 0.00 
29.4 34.494 8.35 4.32 0.07 1 0.04 
28.4 33.872 8.34 4.4 1 0.05 3 0.03 
29,4 33.686 8.38 4.47 0.02 1 0.0 1 
29.4 34.260 8.26 4.33 0. 1 1  0 0.0 1 
28.0 34.006 8.2 1 4.47 0.27 3 0.05 
28.8 33.267 8.44 4.38 0. 18 7 0. 10 
29,9 34.633 8.32 4.32 0. 18 1 1  0. 13 
29,0 34.6 1 1  8.33 4.34 0.16 0 0.03 
27.2 34.840 8,37 4.49 0. 16 4 0.09 
25.4 35.076 8.37 4.64 0.18 1 0.04 
23.9 35.224 8.38 4.80 0. 14 1 0.07 
22.8 35.285 8.38 4.85 0. 16 5 0.04 
22. 1 35.491 8.45 4.90 0.11 2 0.0 1 
21.0 35.68 1 8.43 5.0 1 0. 11 3 0.03 
* The time of date of the preceding day. 
N03- NH4 - Current N N 
Dir. Speed(kn) 
0 
o.o 134 0.5 
o.o • 
0. 1 9 0.5 
0. 1 0. 1 
0.0 0. 1 
o.o o.o 







0.0 0. 1 






0.0 0. 1 
0.0 0. 1 
0.0 0. 1 
o.o o.o 







4 2300* 0700 
0500 1300 
1000 1800 
5 0000 0800 
0500 1300 
1000 1800 
6 0000 0800 
0500 1300 
1000 1800 
7 0000 0800 
0500 1300 
1000 1800 
8 0100 0800 
0600 1300 
1100 1800 
9 0200 0800 
0700 1300 
1200 1800 
10 0200 0800 
0700 1300 
1200 1800 




























































































































20. 1 19.3 35.823 
15.7 16.2 35.671 
15.8 16.2 35.540 
15.8 15.7 35.009 
10.1 12.0 31., 776 
10.0 12.6 34.890 
9,7 11.3 34,721 
7,6 8.2 34.242 
7,5 7,6 34. 160 
7,2 5,5 33.997 
3.0 2.2 33,956 
3.8 2.5 33.988 
5.4 2 ') .c:. 34.002 
2.5 1. 5 33,981 
1. 9 0.7 33.996 
2.5 0.7 33.954 
1.0 -0.2 33.934 
1.9 0.3 33.899 
0.9 0 c:; . ., 33.973 
-0.8 0.2 33.957 
-0.5 -0.4 34.047 
2.6 -0.2 34.043 
-0.2 -0. 7 33.724 
-0.6 -0.4 33,766 
-0.3 -0.2 33,764 
P04 Si03 NO 2 N03 NH4 
Current 
pH 
02 p Si N N N 
(ml/1) (µg-atoms/1) Dir. Speed(kn) 
8.36 5, 10 0.11 3 0.03 o.o 0.0 
8.37 5.48 0.25 1 0.09 0.0 o.o 359
° 
0.6 
8.36 5.55 0.48 2 o. 13 0.9 o. 1 
8.29 5.81 0,57 1 0.14 5.1 0. 0 
8.31 6.11 1.02 7 0.24 8.5 0.3 129
° 
0.7 
8.30 6.02 0. 77 3 0.17 7. 1 0.2 
8.28 6.14 0.84 4 0.20 9,4 0.1 
8.29 6.75 0.55 3 0.24 14. 0.1 101 0.2 
8.24 6.76 1.25 3 0.26 16. 0.1 
8.23 7,09 1.57 7 0.20 21. 0.2 
8. 19 7,54 0,57 10 0.26 24. 0.5 129
° 
0.2 
8.12 7,55 1. 70 10 0.23 24. 0.0 
8. 1t3 7,57 1.98 20 0.24 25. 0.3 
8.22 7,67 1.80 19 0.23 24. 0.3 217 0.2 
8.17 7,72 1.86 34 0.24 26, 0.0 
8.18 8. 14 1.86 40 0. 19 25. 
8. 17 8.33 1. 77 36 0.26 25. 0.3 274
° 
0.2 
8. 15 7,88 1. 64 27 0.25 25. 0.5 
8.06 7,82 1. 70 25 0.26 25 . 0.1 
8.20 7,96 1. 73 32 0.24 24. 0.1 166 0.4 
8.12 7,83 2.14 55 0.24 29. 0.2 
8.08 7,82 2.05 57 0.23 27, 0.3 
8.18 8.07 1. 70 39 0.24 27. 0.2 313
° 
0.4 
8.10 7,95 1.91 39 0.18 25. 0.2 














Time Positi on 























































2 p Si N N 
s pH 
(ml/1) 
33,722 8.20 7,97 1.86 
33.873 8.06 7,85 2.00 
33.833 8.12 7,88 2.00 
33.891 8.11 7,84 1.98 
33.880 8.12 7,90 1.95 
33.882 8.00 7,78 2.05 
( _µg-a toms/ 1) 
44 0.20 27, 
44 0.28 28. 
45 0.26 28. 
51 0.25 28. 
55 0.26 29, 
56 0.26 28. 
NH•­
N Curr ent 






0.2 I 247 I 0.4 
0.4 
0.6 
































Left BREID Bay 





















































































































































































14.3 23.2 35,363 8.42 4.74 0.16 
18.3 23.0 35.564 8.41 4,76 0.07 










































































7 0600 0800 
1600 1800 
8 0600 0800 
1600 1800 
9 0600 0800 
1600 1800 
10 0500 0800 
1500 1800 
11 0500 0800 
1500 1800 
12 0400 0800 
1400 1800 




21 0400 0800 
1400 1800 
























Arrived in Cape Town 
Left Cape Town 
I 























25 20.9 . 



































00 27 .3 
Arrived in Port Louis 






62 12 26.3 . 
15 54 64 27 27,2 
13
° 






























P04 Si03- N02- N03- NH4 
Current 02 p Si N N N s pH 
(ml/1) (µg-atoms/1) Dir. Speed(kn) 
35.620 8.43 4.88 0.11 2 0.06 0.1 0.1 
35,596 8.41 4.86 0.09 0 0.03 o. 1 0.2 
35.608 8.41 4.93 0.05 2 0.02 0.0 0.1 
35.206 8.42 5.11 0.05 1 0.06 0.0 0.2 
35.386 8.42 4.63 0.14 0 0.03 0.0 0.1 
35,487 8.43 4.66 0.07 1 0.01 0.0 0.1 
35,664 8.43 4.75 0.07 1 0.01 0.0 0.1 
35,729 8.43 4.76 0.02 0 o.oo 0.0 0.1 
35.336 8.44 4.72 0.07 1 0.00 o.o 0.1 
35.342 8.43 4.74 0.05 0 0.00 o.o 0.1 
35.310 8.44 4,79 0.05 1 0.01 0.0 o.o 
35,285 8.40 4.72 0.05 0 0.01 0.0 o.o 
34. 773 8.46 4,72 0.02 0 0.01 o.o o.o 
34,950 8.44 4.55 0.02 1 0.00 o.o 0.1 
35,223 8.44 4.51 0.00 0 0.01 o.o 0.1 
35.125 8.39 4.46 0.02 1 0.00 0.0 0. 1 
35. 174 8.42 4.44 0.02 0 0.00 0.0 0.0 
35.105 8.39 4.36 0.05 0 0.00 o.o o.o 
35.161 8.43 4.43 0.07 1 0.06 o.o 0.1 
35.160 8.41 4.48 0.07 1 0.02 o.o 0.1 
34.906 8.41 4.40 0.09 2 0.02 o.o 0.1 
34.624 8.41 4.45 0.09 1 o.oo o.o 0.1 































Air Water 1 
Temp. Temp. 
































15E 28.0 29,2 
ot 48 89° 18 26.9 29,5 . 
91
° 















Arrived in Singapore 
Left Singapore 
Arrived in Tokyo 
P04- Si03 N02 N03- NH4- Current 02 p Si N N N s pH 
(ml/1) ( }lg-a toms /1 ) Dir, Speed(kn) 
34.243 8.42 4.29 0.14 1 0.02 0.0 0.2 
34.108 8.40 4.27 0.07 1 0.01 0.0 0.2 
33.827 8.40 4.31 0.02 2 0.01 0.0 0.1 
34.356 8.38 4.33 0.09 5 0.01 0.0 0.3 
34.487 8.39 4.35 0.11 1 0.01 0.1 0.1 
34.468 8.41 4.30 0.02 1 0.00 0.1 0.1 
34.677 8.41 4.36 0.07 0 0.00 o.o 0.1 
34.320 8.41 4.29 0.02 1 0.00 o.o 0.1 
33.650 8.42 4.29 o.oo 1 0.01 0.0 0.1 
34.630 8.42 4.27 0.07 1 0.00 o.o 0.1 
32.375 8.40 4.40 o.oo 1 0.01 0.0 0.1 
31.585 8.39 4.66 0.05 16 0.03 0.0 0.1 
Table 2. Expendable bathythermograph data. 
Station 1 2 3 4 5 6 7 8 9 10 11 
Date December December- December December 
4, 1983 5 6 7 
Time(GMT) 05-00 09-55 00-10 04-51 09-50 01-05 05-55 11-00 15-05 01-10 06-00 









44E 109· 57E 109
° 











O m 16.3 15.8 12.2 12.5 11.3 8.4 7,6 5,5 5,5 2.2 2.5 
10 16.0 14.2 12.2 12.4 11.3 8.4 7,6 5,5 5.3 2.2 1.9 
20 15,9 14.0 12.2 12.4 11.3 8.4 7,6 5,4 5,3 2.2 1.8 
30 15,9 13.9 12.2 12.4 11.3 8.3 7,5 5.4 5,3 2.1 1.8 
50 13,7 12.5 11.6 12.3 11.2 8.3 7,5 5.3 5.2 2.1 1.7 
75 12.8 11.8 10.7 11.6 10.7 9.0 6.8 5,3 5.2 2.0 1.6 
100 12.2 11.4 10.8 11.8 10.1 9.0 6.3 4.4 4.2 2.0 1.3 
125 11.8 11.2 10.6 11.8 10.0 8.8 6.2 4.4 3.8 1. 7 1.2 
150 11.5 11.0 10.5 11. 7 9,9 8.5 6.1 4.4 3.8 1.5 1.2 
200 11.2 10.5 10.2 11. 7 9,7 8.8 5,7 3,7 3.2 1.0 2.1 
250 11.0 10.2 10.0 10.8 9,6 8.7 5.3 3,5 3.2 1.5 2.1 
300 10.4 9,9 9.8 10.1 9,6 7,5 5.4 3.3 3.0 2.0 2.1 
400 9.8 9,6 9.5 9.6 9.6 7.5 5,7 3.2 2.7 2.1 2.1 
500 9,5 9,4 9.4 9,2 9.3 6.7 4.8 3.0 2.8 2.3 
600 9, 1 9,0 9,0 5,7 2.8 2.2 
700 8,7 8.3 8.7 4,9 2.6 2.2 
800 8.0 7.1 8.2 4.0 2.6 2.1 
1000 5,7 4,9 6.0 3.4 2 c· ,:J 2.2 





































































































































16 17 18 19 20 21 22 
December December 
9 10 
11-00 15-05 02-10 07-00 11-50 15-50 02-10 











07S 5f 36s 59• 59S 
102° 43E 101
° 
24E 97• 32E 95• 3oE 93° 25E 9,- 23k 86
°
49E 
0.7 0.2 - 0.2 0.3 0.5 - 0.2 0.2 
0.6 - 0.1 - 0.2 - 0.1 0.4 - 0.5 0.1 
0.5 - 0.1 - 0.2 - 0.2 0.2 - 0.7 o.o 
0.5 - 0.1 - 0.2 - 0.3 0.1 - 0.8 0.0 
0.5 - 0.2 - 0.3 - 0.3 o.o - 0.9 0.0 
0.5 - 0.3 - 0.4 - 0.4 o.o - 1.1 - 0.5 
0.4 - 0.8 - 0.8 - 1.0 - 0.3 - ,. 1 - 0.7 
- 0.6 - 0.8 - 0.8 - 0.9 - 0.4 - 0.8 - 0.4 
- 0.3 0.9 o.o 0.4 0.1 - 0.3 - 0.2 
1.5 1.2 1.2 1.5 1.3 0.4 . 1. 1 
1.5 1.3 1,5 1.5 1. 9 0.7 1.4 
1.8 1.4 1. 7 1.8 2.0 1.0 1,7 
1.8 1.5 1.9 1.8 1.8 1.3 




1. 7 1.8 




















0 m - 0.4 
10 - 0.6 
20 - 0.6 
30 - 0.6 
50 - 0.6 












































































































- 1. 1 
- 1.2 
- 1.3 
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- ,. 7 

















































13E 47" 09k 
- 0.9 - 0.1 
- 1.0 - 1.1 
- 1.0 - 1.2 
- 1.0 - 1.2 
- 1.2 - 1.6 
- 1. 7 - 1.8 
- ,. 7 - 1.5 
- 1. 7 0.3 
- 1.5 1.2 
1.3 1.5 
1.6 1. 7 
1. 7 1. 7 
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Station I 67 
Date I February 
29 
Time (GMT ) I 1 5-55 





Longitude 19  53E 
0 m 

























7 , 6 




5 , 9  
5.2 
4.4 
3 , 7  
3.6 
3.8 










1 5 . 2  
1 5.2 
15.2 











5 , 2  











































1 7 , 3  
1 6.4 
1 5.3 
1 4 .2 
12 ,7  
1 1 .0 
9,8 
8 , 7  
8.2 
1 . 2  
5.0 















2 1 .8 
2 1 , 5  
1 9 , 6  
18.0 
1 7 ,4  
16.6 
1 4 ,9  
1 3.4 
1 2.2 
1 1 .2 
9 ,9  
7 , 4 

















2 1 .8 
20.3 
18.6 
1 7  .8 
17  .3 
1 5 , 7  
14 .0 
1 2, 9  
1 1 .9 
1 0.7 
8.3 










22, 9  
22.8 




1 9 . 0  
18.2 
1 7 , 7 
17.0 
1 6.0 
1 4 .8 
1 3, 2  
1 3.6 
1 3.2 
12 ,9  









































2 1 .2  
2 1 .2 
21 .2 






















2 1 .1 
2 1 .3 
2 1 .3 
20.7 
1 7  .3 
1 6.5 
15.2 
1 4 , 7  
1 2.8 
12.8 
1 2.1  
1 1 . 3  
1 0. J  
8.3 
7. 3 
5 .0  





Time ( GMT J 




Table 3 .  











Depth T s 
Station 2 
Date 
Time ( GMT ) 




( m) ( "C )  
0 -1.32 33.962 
10 -1.38 33 . 949 








-1.77 33 . 999 
- 1 .89 34.049 
-1. 77 34 . 182 
0 . 65 34 . 420 
1.08 34.537 
1 . 28 34 . 589 
1 . 41 34.636 
* By DBT 




° 02.7 ' S  
44• 59.8 'E  
4410m 
Depth T s 
( m )  ( "C )  
0 -1. 14 33 . 946 
10 -1.47 33 . 936 
20 -1.60 33 . 932 
30 -1.70 34 . 056 
50 -1 .76  34 . 114 
75  -1.51 34 . 229 
100 0 .66 34 . 4 51 
125 1 . 3 1  34.548 
150 1.41 34.593 
200 1. 53 34 . 637 
Serial observation data . 
Meteorological observation 
Time (GMT )  






( ml/1 )  
8. 12  7 . 6 1  2 . 02 
8 . 12 7 . 67 2 . 09 
8.1 2 7.58 2. 1 1  
8 . 14 7 . 37 2.11 
8.12 7 . 24 2.16 
8.12 7 .08 2 . 23 
8 . 02 5.35 2 . 4 1  
7 . 99 4.56 2 . 4 5  
7.98 4 . 43 2 . 57 




1 . 6 °c 
995 . 9  mb 
Si03-Si 






( µg-atoms/1 ) 
57 0.26 "7 . 
57 0.26 2b . 
57 0 . 25 26. 
57 0.24 27. 
57 0 . 20 27 . 
58 0.19 27 . 
74 0 . 09 30 . 
82 0 . 01 30 . 
85 0 . 00 30 . 
87 o . oo 30 . 
Meteorological observ2tion 
Time ( GMT J 




pH 0 2  
P04 -P 
( ml/1 )  
8 . 08 7 . 51  2.11 
8 . 14 7.49 2 . 16 
8 . 15 7 .42 2.16 
8 . 17 7 . 17 2 .  18 
8 . 16 7 .  14 2 . 11 
8.13 6 .86 .? . 25 
8.04 5.1 6 2 . 43 
8.02 4 .49  2.48 
8 . 02 4 .32 2 . 50 





0 . 0  °c 








( pg-atoms/1 ) 
57 0.27 27. 
58 0 . 27 27 . 
57  0 . 24 27. 
57 0 .21 26. 
59 0 . 20 27. 
60 0 . 21 27. 
76 0.05 30. 
82 0 . 01  31. 
85 0 .00 30. 













1 . 4  
0 . 9  
1.2 









0 . 9  
0.6 
0.3 
0 . 4  
0.3 
0 . 1  
0.8 
0 . 2  
Station 3 
DATE 
Time ( GMT ) 







Time ( GMT )  




( m )  
0 










(m )  
0 









December 15 , 1 983 
052 1 -062 1  
082 1 -092 1 
64° 1 2 . 8 ' s  
43
° 




( O C ) 
- 1 . 0 1  33 . 956 
- 1 . 1 1  33 . 928 
- 1 . 46 33 . 945 
- 1 . 67 34 . 070 
- 1 . 74 34 . 1 36 
- 1 . 74  34 . 1 99  
0 . 90 34 . 497 
1 . 2 1  34 . 545 
1 . 45 34 .586 
1 . 57 34 . 635 
December 1 5 ,  1 983 
1 432- 1 532 
1 732- 1832 
64
° 
24 . 6' s 
43
° 




O C ) 
- 1 . 47 33 . 982 
- 1 . 78 34 . 0 1 0  
- 1 . 84 34 . 084 
- 1 . 88 34 . 1 24 
- 1 . 9 1  34 . 154  
- 1 . 70 34 . 2 1 8  
0 . 84 34 . 5 1 8  
1 . 23 34 . 580 
1 . 38 34 . 604 
1 . 47  34 .640  
Meteorological observation 
Time ( GMT ) 0600 
( !..MT )  0900 
Weather Clear 






Atomospheric pressure 990 . 0  mb Swell 
P04-P Si03-Si N02-N N03-N NH4 -N 
pH 0 2 
( ml/1 ) 
( µg-atoms/1 
) 
8 . 06 7 . 58 2 . 23 60 0 . 27 27 .  0 . 5  
8 . 08 7 . 5 1  2 . 09 60 0 . 27 27 . 0 . 6  
t: . 09 7 . 45 2 . 09 60 0 . 24 27 . 0 . 7  
8 . 1 1  7 .  1 4  2 . 09 60 0 . 2 1  26 . 0 . 6  
8 . 09 7 . 1 2 2 . 09 6 1  0 . 1 9  27 . 0 . 4  
8 . 09 7 . 03 2 . 05 62 0 . 1 9  27 . 0 . 4  
7 . 97 4 . 82 2 . 39 86 0 . 02 3 1 . 0 . 2  
7 . 96 4 . 60 2 . 43 85 0 . 0 1  30 . 0 . 3  
7 . 96 4 . 38 2 . 4 1  88 0 . 00 30 . 0 . 3  
7 , 97 4 . 24 2 . 36 92  0 . 00 3 1 . 0 . 4  
Meteorological observation 
pH 
8 . 02 
8 . 08 
8 . 09 
8 . 1 0 
8 . 1 0  
8 . 09 
7 . 98 
7 . 96  
7 . 96 
7 . 96 
Time ( GMT) 1 500 
{ LMT )  1 800 
Weather Cloudy 
Air temperature - 1 . 2
°
C 
Atmospheric pressure 989 . 6  mb 





N02-N N03 -N NH4-N 
( ml/1 ) 
( µg-atoillS/1 ) 
7 . 28 1 . 95 6 1  0 . 25 27 . 0 . 8  
7 . 28 2 . 02 6 1  0 . 23 27 . 0 . 5  
7 . 1 2 2 . 09 6 1  0 . 23 27 . 0 . 6  
7 . 09 2 . 1 1  6 1  0 . 20 27 . 0 . 3  
7 . 1 0 1 . 1 1  6 1  0 . 2 1  27 . 0 . 4  
6 . 93 2 . 1 1  63 0 . 1 9  27 . 0 . 4  
4 . 66 2 . 39 84 0 . 02 30 . 0 . 1 
4 . 34 2 . 43 9 1  0 . 0 1  30 . 0 . 2  
4 . 22 2 . 36 89 0 . 00 29 . 0 . 3  












Time ( GMT ) 


















Time( GMT )  

















Deceruter 16  , 1983 




37  . 9' s 
43
° 
2 2 . 6' E 
45 1 1  m 
* 
T s 
( OC )  
- 1 . 5 1  33 . 780 
- 1 . 92 33 . 993 
- 1 . 94 34 . 104 
- 1 . 96 34 . 127 
- 1 . 98 34 . 169 
- 1 . 93 34.209 
0 . 25 34 . 43 1  
1 .00 34 . 556 
1 . 23 34 . 603 
1 . 35 34 . 648 





23. 5 s 
38
° 
40.0  E 
1 600 m 
* 
T s 
( ·c l 
- 1 . 97 33 . 895  
- 1 . 97 34 .058 
- 1 . 98 34 .065 
- 1 . 98 34 .07 7  
- 1 . 99 34 .08 1  
- 1 . 93 34 . 1 54 
-1 . 93 34 . 173 
- 1 . 94 34 .208 
- 1 . 95 34 . 212  
- 1 . 96 34 . 21 9  
- 1 . 98 34 . 24 1  
pH 
8 .03 
8 . 10 
8 . 1 1  
8 . 12 
8 . 12 
8 . 14 
8 .04 
8 . 00 
7 . 99 
8 .00 
pH 
8 . 15 
8 . 16 
8 . 14 
8 . 15 
8 . 14 
8 . 14 
8 . 13 
8 . 13 
8 . 15 
8 . 14 
8 . 13 
Meteorological observation 







( ml/1 }  
7 . 20 2 .09 
7 . 09 1 . 98 
7 .03 2 .  1 1  
7 . 10 2 .09 
7 .05 2 . 16 
6 . 99 2 .  18 
5 . 45 2 . 34 
4 . 49 2 . 43 
4 . 33 2 . 48 




-3 .0 °C 




Si03-Si N02-N N03-N NH4-N 
( µg-atoms/1 ) 
6 1  0 . 28 26 . 0 . 5  
6 1  0 .20 27 . 0 . 4  
60 0 . 1 9  27 . 0 .3  
60 0 . 18 27 . 0 . 5  
60 0 . 18 27 . 0 .3  
60 0. 18 27 . 0.3 
74 0.05 29 . 0 .2  
83 0.00 30. 0.0 
86 0.00 29 . 0 .2  
89 0 .00 30. 0. 1 
Meteorological observation 
Time ( GMT )  






(ml/ 1 )  
7 . 2 1  5 . 30 
7 . 4 1  2 . 16 
7 . 45 2 . 14 
7 .42 2 . 1 1  
7 . 38 2 .09 
7 . 32 2 .  1 1  
7 . 42 2 . 1 1  
7 . 4 1  2 .  14 
7 . 29 2 .07 
7 . 3 1  2 . 14 





o . o ·c 





Si03-Si N02-N N03-N NH4-N 
( µg-atorns/1 } 
65 0 .07 27 . 9 .8 
60 0.06 27 . 0. 1 
60 0 .04 27 . 0. 1 
6 1  C .03 27 . 0 . 1 
6 1  0 .04 27 . 0. 1 
64 0 .01  27 . o . o  
66 0.01  28 . 0 . 1 
60 0.00 27 . 0. 1 
60 0.01 27 . o . o  
60 0.00 28 . o .  1 










Time ( GMT ) 







Time ( GMT ) 




( m l  
0 
5 











( m )  
0 
5 
1 0  
December 30 , 1 983 
0700-0800 
1 000- 1 1 00 
68
° 23 . 1 '  S 
38
°
40 .0 ' E 
1 600 m 
S"' 
( ·c J 
- 1 . 8  
s 
33 . 995  
34 . 066 
34 . 064 
34 . 066 
34 . 099 
34 . 1 26 
34 . 174  
34 . 188 
34 . 2 1 7  
34 . 236 
34 . 256 
January 5 ,  1 984 
1 245- 1 3 1 5  
1 545- 1 6 1 5  
69
° 
00 . 4 '  S 
39° 34 . 3 ' E 
1 0 . 5  m 
* 
T s 
( "cl  
- 1 . 1 9 1 2 . 465 
- 1 . 90 33 . 945 
- 1 . 90 34 . 062 
Meteorological observation 








- 1 . 6  ·c 








1 20 cm 
PO,.-P SiOrSi N02-N N03-N NH,.-N 
pH 02 
( ml/1 )  
( µg-atoms/1 ) 
8 . 08 7 . 46 2 . 05 59 0 . 07 27 . 
7 . 45 2 . 02 63 0 . 06 28 . 
7 , 40 2 . 09 59 0 . 05 28 . 
7 . 46 2 . 07 59 0 . 05 27 , 
7 . 36 2 . 09 60 0 . 02 28 . 
7 . 3 1  2 . 09 59 0 . 04 27 . 
7 . 30 2 . 1 1  59 0 . 07 28 . 
7 . 34 2 . 09 59 0 . 03 27 . 
7 . 34 2 . 07 59 0 . 03 27 . 
7 . 28 1 . 95 59 0 . 0 1  28 . 
7 . 1 1  2 . 1 6  6 1  0 . 00 28 . 
Meteorological observation 
Time ( GMT ) 






( ml/1 ) 
8 . 94 9 . 5 1  0 . 1 7  
8 . 23 8 . 78 1 .89 





- 1 . o ·c 









1 2  0 . 09 2 .  
59 0 . 1 1  33 . 
54 0 . 09 32 . 
0 . 2  
0 . 1  
0 . 1 
0 . 1  
0 . 1 
0 . 1 
0 .  1 
0 . 1 
0 . 3  
o .  1 
0 . 1  
NH,.-N 
0 . 4  
0 . 2  




1 30 cm 
Station 9 
Date 
Time ( GMT )  





( m l 
Station 
Date 
time ( GMT ) 













Time( GMT)  























° 00 . , ,  s 
39° 34 . 9 ' E  
1 6 . 5  m 
* 
T s 
( O C) 
-1 . 25 4 . 329 
-1 , 72 34 . 018 
-1 . 72 34 . 053 
-1 . 73 34.058 





00 .o' s 




( " C) 
-1 . 92 26.098 
- 1 . 94 34 . 021 
-1 . 94 34 . 054 
-1 . 94 34 . 072 
-1 . 94 34 . 071 
-1.94 34 . 084 





00 . o' s  
39• 35 . 6 ' E  




0c J  
-1 . 68 25 .536 
-1 . 9 1  33, 964 
-1 . 95 34 . 049  
-1 . 95 34 . 055 
-1 . 95 34 . 081 
- 1 . 95 34 . 097 
Meteorological observation 
pH 
Time ( GMT)  0800 
( LMT)  1100 
Weather Cloudy 
Air temperature o . o ·c 
Atmospheric pressure 993 . 8  mb 






N02-N N03-N NH4-N 
( ml/1 ) 
( µg-atoms/1 ) 
8 . 92 
8 . 16 




8 . 45 
8.30 
8 . 27 




8 . 21 
8 . 22 
8 . 22 
8 . 24 
8 . 24 
8 . 45 0 . 72 8 0 . 06 1 .  1 . 0  
8 . 16 1 . 91 60 0. 11 35 . 0 .2 
8 . 13 1 . 93 59 0 . 09 34 . 0 . 3  
8.21 1 . 63 43 0.06 26. 0.1 
Meteorological observation 
Time ( GMT ) 0800 
( LMT )  1100 
Weather Cloudy 
Air temperature 1 . 2 °c 
Atmospheric pressure 983 .8  mb 






N02-N N03-N NH4-N 
( ml/1 )  ( µg-atoms/1 ) 
9 . 78 1.09 16 0 . 08 6. 0 . 3  
7 .82 1 . 91 58 0 . 08 34 . 0 . 1  
7,76 1 . 80 54 0 . 06 34. 0 .1 
1 . 12 1 . 96 59 0.07 35 .  0.1 
7 . 71 1 . 98 61 0 . 06 35 . 0.1 
7 , 49 1.85 56 0 . 04 33. o . o  
Meteorological observation 
Time ( GMT ) 
( LMT )  
Weather 




( ml/1 ) 
9 , 39 0 . 91 
8 . 11 1 . 85 
7 .81 1 . 87 
7 . 48 1.28 
1 .12 1 . 98 





5 . o  ·c 






N02-N N03 -N NH4 -N 
( _µg-atoms/1 ) 
38 0 . 15 13 . 0.2 
58 0 . 07 33 . 0 . 0  
59 0 . 06 34 . o .o 
30 0 . 02 19 0 . 1  
58 0.09 34 . 0 . 0  















Time( GMT ) 








Time ( GMT ) 








1 0  
25 
36 




Time ( GMT )  








1 0  
25 
36 
1 1  
Depth 




1 0  
25 
36 
January 1 2 ,  1 984 
1 400-1 430 
1 700-1 730 
69• 00 . o' s 
39.
0
35 . 6 ' E  
36 . 5  m 
T s 
c ·c )  
- 1 . 7 20 . 7 1 2 
33 .709 
33 . 960 
34 . 045  
34 . 065 
34 . 083 
January 1 4 ,  1 984 
0650-0720 
0950- 1 020 
69
° oo .o' s 
39
° 
35 .6 '  E 
36 . 5  m 
T s 
( "C ) 
- 1 . 7 1 2 . 408 
33 . 503 
33 .990 
34 . 030 
34 . 072 
34.083 
January 1 6 ,  1 984 
1 245- 1 3 1 5  
1 545- 1 6 1 5  
59• oo . o ·  s 
39° 35 . 6 ' E  
36 . 5  m 
T 
< · c i  
- 1 . 7 
s 
3 . 646 
33 . 742 
****** 
34 . 024 
34 . 170 










( ml/1 )  
8 . 93 9 .73  2 . 28 
8 . 57 1 . 6 1  
8 . 05 1 . 87 
7 . 96 1 .89 
7 . 68 1 . 93 












N02-N N03-N NH4 -N 
( .;.ig-atoms/ 1  ) 
1 3  0 .02  2 .  1 . 9 
45 0 . 06 27 . 1 . 2 
57 0 . 06 34 . 0 . 8  
58 0 . 05 35 . 0 . 7  
58 0 . 04 35 . 1 . 5 




1 20 cm 
Meteorological observation 
pH 
Time (GMT ) 






( ml/1 )  
8 .99 9 . 1 5 1 . 1 7 
7 . 98 1 . 4 1  
7 . 67 1 .96 
7 .2 1  1 .89 
7 .60 1 . 98 




3 . 4 ·c 






N02 -N N03-N 
( µg-atoms/1 ) 
1 4  0 . 0 1  o .  
42 0 . 04 25 . 
58 0 . 06 34 . 
56 0 . 06 33 . 
59 0 . 06 35 . 
60 0 . 06 35 . 
Meteorological observation 
pH 
Time ( GMT ) 







8 . 66 8 . 06 2 . 35 
8 . 07 1 . 57 
8 . 1 3  1 . 9 1  
7 .72 1 . 93 
7 , 64 1 . 96 





-3 . 0  °C 







( µg-atoms/1 ) 
6 0 . 00 o .  
44 0 . 05 26 . 
55 0 . 06 33 . 
58 0 . 06 35 . 
58 0 . 04 35 . 




1 20 cm 
NH4-N 
1 . 5 
0 . 6  
0 . 4  
0 . 3  





1 20 cm 
NH4- N 
5 . 7  
0 . 3  
0 . 4  
0 . 2 
0 . 3  
0 . 2  
Station 
Dat e 
Time ( GMT) 





D e pth 
( m )  
Station 
Date 
Time ( GMT) 
{ I.MT )  
Lati tude 
Longitud e 









(m l  
Station 
Dat e 
Time ( GMT} 
( I.MT )  
Latitud e 
Longitude 
































34 . 062  
34.073 






39° 35 . 6 ' E 
36.5 m 
T 









January 22 , 1984 
0620-0650 
0920-0950 
69" oo.o' s 
39• 39.6' E 
36.5 m 
T 









Meteorological obs e rvation 
Time ( GMT) 
(LMT )  
Weath er  







Wind dir ection 







P04 -P Si03-Si N02-N N03 -N NH4 -N 
pH 02 
{rnl/1) ( µg-atoms/1 ) 
7.78 6.31 0.54 3 0.00 o. 
'8.65 1. 78 52 0.08 28 . 
8.15 1.85 57 0.06 32. 
7.95 1.89 59 0.06 34. 
8.26 1. 78 54 0.04 .52 . 
7.63 1.61 40 0.03 24. 
M et eorologicai obs ervati on 
pH 
Time ( GMT) 
( LMT )  
Weath e r  
Air t emp e rature 
Atmospheric pr essre  
PO,. -P 
02 
( ml/1 ) 
7 .16 6.20 0.37 
8.68 1.37 
8.39 1 .  78 
8.06 1 .  74 
7.79 1.91 











N02 -N N03 -N 
( µg-atoms/1 ) 
5 0.02 o .  
40  0.06 21. 
57 0.07 3 1. 
54 0.06 30. 
59 0.05 34. 
60 0.04 34. 
M e t�orological obs e rvation 
pH 
Tirne ( GMT ) 
( LMT )  
Weathe r  
Air t emp e rature 














.4 .o ·c 
999.4 rnb 
Si03 -Si 
Wind dir ection 




( µg-atoms/1 ) 
3 o . oo o .  
52 0.09 25. 
58 0.08 30. 
58 0.07 31. 
60 0.06 33. 































Timc ( G"'1T ) 




1 1  
Depth 




1 0  
25 
36 
January 24 , 1 984 
054 5-06 1 5  
0845-09 15 
69 00 .0  S 
39 35 . 6  E 
36 . 5  m 
* 
T s (
O C ) 
- 1 . 59 0 . 932 
- 1 . 68 32 . 874 
- 1 . 76 33 . 622 
-1 . 85 34 . 002 
- 1 . 9 1  34 . 086 
- 1 . 93 34 . 07 1  
Meteorological observation 
Tirne (GMT)  






( ml/ 1 ) 
7 . 29 5 .85 0 . 39 
8 . 34 9 .  1 9  1 . 52 
8 . 34 8 . 57 1 .  74 
8 . 32 8 . 34 1 . 80 
8 . 28 7 . 79 1 . 9 1  





3 . o ·c 






N02-1, N03-N NH4-N 
( '--lg-2toms/ l  ) 
2 0 . 00 0 .  2 . 1 
53 o. 1 0  24 . 0 . 2  
56 0 . 08 29 . 0 . 3  
58 0 . 07 JO . 0 . 2  
58 0 . 06 33 . 0 . 3  










Time (GMT ) 
12 




De pth T 
( m )  ( ' C )  
0 -1.6 
8 -1. 65 
16  - 1 .72 
25 -1. 72 
41 -1.47 
61 -1. 74 
82 _ , . 74 
106 -1. 79 
129 - 1 .91 
170 -1. 93 
213 -1.94 
Fe bruary 11 , 1984 
1000-1 100 
1300-1400 
10° 14 . o ' s  
24° 23.9 ' E  
285 m 
s pH 
33.599 8, 37 
3 3 . 577 8.36 
33.576 8 . 37 
33.616 8, 37 
33.925 8 . 32 
34.1 01 8 . 25 








( ml/1 )  
8.08 1.39 
8.29 1 . 39 
8.36 1 .37 
8 . 31 1.35 
8 . 06 1.61 
7 , 49 1 . 93 






Time ( GMT ) 
( LMT ) 
Weather 
Air t emp erature 







988 . 2  mb 
Si03-Si N02-N NOa-N Nrl4-N 
De pth 
( µg-atoms/1 ) (m )  
47 0.16 28 . 0.5 0 
47 0.14 28 . 0.6 10 
47 0. 18 28. 0.5 20 
47 0 .24 28. 0.7 30 
54 0 .20 30.  0.4 50  
63 o. 16 35 . 0.1 75 
64 0.05 35. 0.1 100 
65 0.21 37. 0.1 125 
65 0 . 01 36. 0 . 1  1 50 
65 0. 02 36. 0.1 200 






Int erpolat ed 
T s 
( C )  
- 1 . 6  3 3 . 599 
-1 .67 3 3 . 577 
-1.  72 3 3 . 585 
-1.65 33.696 
-1 .58 34 . 021 
-1. 74 34 . 159 
-1 .77 34.177 
-1.90 34 . 206 








27 . 04 0 . 000 
27.02 0.010 
27 , 03 0.020 
27 .12 0.030 
27 , 38 0.046 
27 . 50 0.062 
27 ,51  0, 076 
27.54 0. 090 
27 , 54 0. 1 03 













( m )  ( · c )  
0 -1. 7 
9 -1.67 
19 -1 . 68 
28 -1 . 69 
48 -1 . 56 
72 - 1 . 69 
96 -1 . 83 
120 - 1 .84 
142 - 1 . 90 
181 - 1 . 88 
218 -1.87 
263 - 1 . 86 
February 12 , 1981, 
0529-0609 
0829-0909 




3 1 0  m 
s 
33 . 590 
33 .572 
33 . 60 1  
33.606 
33 , 906 
34 . 096 
34. 153 
34. 1 77 
34 . 185 
34.236 
34 . 2118 




8 . 29 
8 . 29 
8.24 
8 . 1 9 
8. 1 5  
8 .  16 
8. 1 5 
8.14 
8 .  14 




( ml/ 1 )  
8.34 1.28 
8 . 15 1 . 33 
7 .86 1 . 33 
7 ,90 1 . 4 1  
8.03 1.63 
7. 71 1 . 93 
7 , 47 2 . 02 
7 , 46 2 . 00 
7 , 1;2 2.07 
7 , 39 2.07 
7,39 2.01, 
7 , 38 2.04 
Meteorological observation 
Time ( GMT ) 0500 
( LMT ) 0800 
Weather Clear 
Air temperature -4 . 0" C  
Atmospheric pressure 986.2 mb 
Si03-Si N02-N N03-N NH4 -N 
Depth 
( µg-atoms/1 ) ( m
) 
45 0. 1 4  28 . 0 . 6  0 
46 0 . 16 27. 0 .7 10 
46 0.18 27. 0 . 6  20 
47 0.21 28. 0.7 30 
55 0 .  1 5  3 1 . 0 . 2  50 
64 o .  16 33. 0.2 75 
64 0.06 36 . 0.3 1 00 
64 0. 1 6  36. o .  1 125 
65 0 . 03 36. 0 ,  1 150 
64 0.02 36. 0 . 0  200 
64 0.00 36. o .  1 250 
64 0.00 36. 0.2 







( ·c )  
-1. 7 33.590 
-1.67 33.574 
-1.68 33.603 
-1.69 33 .619 
-1.57 33.926 
-1.71 34.106 
-1 .83 34.158 
-1.85 34.179 
-1,90 34. 193 












27 , 30 
27 , 45 
27.50 
27 , 51 
27 , 53 



















Time ( GMT) 






( m) ( ·c) 
0 - 1 . 0  
6 - 1 . 29 
12 -1 . 33 
18 -1 . 16 
28 -0 . 87 
40 -1 . 76 
52 -1 . 78 
75 _, . 72 
89 _, . 74 
118 -1 .44 
147 -0 , 94 
175 0 . 31 
229 1 . 14 
280 1 . 1 4  
329 1 . 04 
376 1 . 03 
422 1 . 01 
510 0 . 86 
625 0 . 72 
752 0 . 57 
895 0 . 49 
1051 0 . 42 
1395 0 . 19 





01 . 8 '  s 
34
° 




33 . 9 1 4  8 . 2 1 
33 . 6 1 2  8 . 24 
33 . 596 8 . 25 
33 . 795 8 . 25 
34 . 018 8.24 
34.223 8 . 17 
34 . 258 8 . 14 
34.287 8 . 14 
34 , 298 8 . 1 2  
34 . 376 8 . 10 
34 . 427 8 . 08 
34 . 575 8 . 05 
34 . 719 8,05 
34 . 700 8 . 04 
34,700 8 . 03 
34 . 705 8 . 05 
34 . 71 1  8.03 
34 . 705 8 . 03 
34 , 701 8 . 02 
34 . 697 8 . 03 
34 . 691 8 . 01 
34 . 685  8 . 00 





7 . 59 1 . 96 
6 .89 1 ,87 
7 , 67 1 . 87 
7 , 37 1 .89 
7 , 43 1 . 91 
6 . 79 1 . 98 
6 . 68 2 . 02 
6 . 70 2 . 02 
6 . 67 2 . 04 
6 . 36 2 . 07 
5 . 53 2 . 07 
5 . 05 2 . 04 
4 . 50 2 . 09 
4 . 50 2 . 11 
4 . 59 2 . 07 
4 . 60 2 . 04 
4 . 64 2 . 09 
4,67 2 . 13 
4 . 66 2 . 13 
4 . 72 2 . 11 
4 . 74 2 . 13 
4 . 68 2 . 15 
4 . 95 2 . 13 
Meteorological observation 
Time ( GMT) 0500 Wind direction ENE 
( I.MT) 0800 velocity 12 m/s 
Weather Clear Humidity 92 % 
Air temperature -0 . 1° C Sea 3 
Atmospheric pressure 973,3 mb Swell N/6 
Interpolated 
Si03-Si NC2-N N03-N NH4-N Depth T s Clt .6.D 
( µg-atoms/1 ) ( m) ( · c )  
64 0 . 24 36 . 0 . 3  0 - 1 . 0  33 . 9 1 4  27 , 27 0 . 000 
62 0 . 1 7 35 . 0 . 6  10 -1 .32 33 . 601 27 . 03 0 . 009 
6 1  0 . 18 35 . 0 . 5  20 -1 . 10 33 . 842 27 ,22 0 . 018 
62 0 . 18 35 . 0 . 5  30 -0 . 90 34 . 059 27 , 39 0 . 026 
62 0 . 16 36 . 0 . 3  50 -1 . 78 34 . 255 27 , 57 0 . 038 
66 0 . 10 37 . 0 . 2  75 - 1 . 72 34 . 287 27 ,60 0 . 050 
64 0 . 04 38 . 0 . 2  100 -1 . 66 34 . 322 27 , 63 0 . 06 1 
66 0 . 09 38 . 0 . 1  125 - 1 . 35 34 . 382 27 , 67 0 . 072 
67 0 . 02 39 , 0 . 1  150 -0 . 85 34 . 436 27 ,69 0 .082 
7 1  o . oo 38 . o . o  200 0 .86 34 . 667 27 , 79 0 . 100 
75 0 . 00 38 . 0 . 1  250 1 . 14 34 , 712 27 ,80 0 . 115 
85 0 . 00 40 . 0 . 0  300 1 . 09 34 , 700 27. 80 0 . 129 
95 0 . 00 39 , 0 . 1  400 1 . 02 34 , 709 27 .81 0 . 159 
97 o.oo 38 . o. 1 500 0 .87 34 ,706 27 ,82 0 .187 
98 o.oo 40 . 0 . 1  600 0 . 75 34 , 702 27 . 82 0 . 215 
99 o . oo 40 . o . o  700 0 . 63 34 . 699 27 ,83 0 . 243 
103 0 . 03 40 . 0.1 800 0 . 53 34 . 695 27 . 83 0 . 270 
1 05 0 . 00 40 . 0 .1  1000 0 . 44 34 . 687 27 ,83 0 . 324 
109 o .oo 40 . 0 . 1  1200 0 . 33 34 . 681 27 , 83 0 , 377 
114 0 . 04 40 . 0 . 1  
116 o . oo 41 . 0 . 0  
118 o.oo 41 . o . o  





Time ( GMT) 
15 





(m l  ( •c i 
0 - 1 . 1  
7 - 1 . 1 3 
1 4  _ , . 1 5  
2 1  _ , . 1 6  
36 - 1.47 
56 - 1 .80 
76 - 1 . 8 1  
96 - 1 . 8 1  
1 1 5 - 1 . 80 
1 50 - 1 . 85 
186 -0 . 03 
225 0 . 33 
308 0 . 90 
396 0 . 9 1  
487 0 . 83 
579 0 . 66 
672 0.45 
February 1 6 ,  
0745-0845 
1045- 1 1 45 
67•59,3' s 




33 . 630 8 .20 
33.606 8 . 18 
33.622 8 .  1 9  
33.590 8 .  1 9  
34.008 8. 17  
34 . 23 1  8 . 1 4  
34 .262 8 . 1 4  
34 .263 8. 1 4  
34 .270 8. 1 3  
34 . 445 8 . 09 
34 .547 8 . 06 
34 . 603 8 . 05 
34.675 8 . 04 
34.693 8.05 
34,704 8.04 





( ml/ 1 )  
7 , 74 1 . 83 
7 . 1 6 1 . 85 
6 . 1 6  1,87 
7 .  1 8  1,89 
6,74 1 . 93  
6 .26 1 , 98 
5.80 2 . 00 
6 . 1 6  1 . 96 
6 . 73 2.04 
5 , 93 2 .  15 
4.94 2 .  1 3  
4.54 2 . 1 3 
4 . 2 1  2. 1 3  
4 . 27 2. 1 5  
4 . 48 2 .  15 
4 . 34 2 .  1 1  
4 . 67 2 .  15 
Meteorological observation 
Time ( GMT ) 0800 Wind direction 
( LMT )  1 1 00 velosity 12 m/s 
Weather Clear Humidity 88 % 
Air temperature -o. 1 · c  Sea 4 
Atmospheric pressure 976 . 4  mb Swell N/3 
Interpolated 
Si03-Si **** **** **** 
Depth T s C1t t:.D 
( µg-atans/1 ) 
(m )  ( "C ) 
62 0 - 1. 1 33 . 630 27 . 05 0.000 
62 10 - 1 . 1 4 33 . 6 1 1  27.03 0 . 0 1 0  
62 20 - 1 . 1 6  33 .595 27 . 02 0.020 
62 30 -1 . 33 33.836 27 , 22 0.030 
65 50 - 1. 75 34. 1 95 27 ,53 0 . 043 
65 75 - 1 . 8 1  34 .262 27,58 0 . 056 
65 1 00 - 1 . 8 1  34.263 27,58 0 . 069 
64 125 - 1 . 64 34 . 303 27 , 6 1  0 . 08 1 
64 150 -0 . 85 34 . 445 27 , 70 0 . 09 1  
77 200 0 . 1 3  34.570 27 , 75 0 .  1 09 
86 250 0,51, 34 . 630 27 , 78 0 . 125 
90 300 0 . 88 34.672 27 , 79 o .  1 4 1  
97 400 0 . 9 1  34 . 694 27.8 1 0 . 1 7 1  
1 03 500 0 . 8 1  34 . 704 27,82 o .  1 99 
1 08 600 0 . 6 1  34 . 695 27 . 83 0 . 227 
1 12 






Time (GMT )  
16  





(m )  
( OC ) 
0 - 1 . 3  
8 - 1 . 52 
16  - 1 . 57 
25 - 1 . 59 
41  - 1 . 65 
6 1  - 1 , 72 
8 1  -1 . 73 
1 03 -1 . 74 
1 24 - 1 . 77 
1 65 - 1 . 67 
203 -1 . 49 
242 -0 .84 
327 -0 . 1 7 
4 17  0 . 37 
5 10  0 . 42 
605 0 . 44 
February 16 ,  1984 
1 1 55- 1 255 
1455- 1555 
68° 00 . 9' S 
33
° 
52. 0' E 
750 m 
s pH 
33.922 8 . 1 7 
33 .9 18 8 . 1 5 
33 . 9 18 8 . 1 4 
33 , 9 18 8 . 1 5 
33 ,987 8. 1 5  
34 . 152 8 . 1 4 
34 . 2 18 8. 12 
34 .249 8 . 1 1  
34 . 272 8 . 1 2 
34 . 298 8 . 1 1  
34 .342 8 ,09 
34 .436 8 .06 
34 . 544 8 .06 
34 . 622 8 .03 
34 .652 8 .0 1  




(ml/ 1 )  
7 . 53 1 . 9 1  
6 . 5 1  1 . 93 
6 .87 2 . 00 
7 , 23 1 . 98 
6 .83 2 . 00 
6 . 5 1  1 . 98 
6 . 1 1  2 .02 
5 ,74 2 . 00 
5 . 64 2 . 07 
5 , 34 2 . 09 
5 . 43 2 . 09 
5 , 79 2 . 09 
5 , 37 2 . 1 1  
4 . 8 1  2 . 1 5 
4 , 99 2 . 1 3  
4 . 97 2. 1 1  
Meteorological observation 
Time (GMT ) 








978 . 3  mb 
Si03-Si 
**** **** **** 
Depth 
( µg-atoms/1 ) (m )  
65 0 





68 1 00 
65 1 25 
66 1 50 
68 200 












: 1 1  m/S 




T s 6t l.i.D 
( " C )  
- 1 .3  33 . 922 27 . 29 0 . 000 
-1 . 54 33 . 9 18  27 . 29 0 . 008 
- 1 . 58 33 , 9 1 8  27 . 30 0 . 0 1 5  
- 1 . 6 1  33 , 927 27 , 30 0 . 023 
- 1 . 69 34 .063 27 . 42 0 . 037 
- 1 .  73 34 . 205 27 , 53 0 . 052 
- 1 .  74 34 . 245 27 , 57 0 . 065 
-1 . 77 34 .273 27 , 59 0 .011 
- 1 . 7 1  34 . 289 27 . 60 0 . 089 
- 1  . 5 1  34 .337 27 . 63 0 . 1 1 2  
-0 .77 34 .448 27 , 70 0 . 1 32 
-0 . 36 34 . 5 1 5  27 ,73 0 . 1 5 1  
0 . 32 34 . 6 1 2  27 , 78 0 . 184 
0 . 42 34 . 650 27 ,80 0 . 2 1 4  




Time ( GMT ) 
1 7  





( m )  ( · c )  
0 - 1 . 4 
8 - 1 .58 
15 - 1.59 
23 - 1 . G l  
38 - 1 . 59 
56 - 1 . 67 
75 - 1 . 75 
93 - 1 .  73 
1 1 1  - 1.80 
1 47 - 1.82 
1 84 - 1 .  72 
223 - 1 . 1+8 
304 -0.27 












33 .998 8. 18 
33.962 8 . 18 
33 , 976 8. 1 8  
33 . 960 8. 18 
33 . 9 6 1  8 . 1 8  
33 .988 8 . 18 
34. 165 8 .  1 6  
34 . 233 e. 1 s  
34 . 250 8. 1 5  
34 . 277 8. 1 3 
34.266 8 ,  13  
34 .340 B. 12 
34.527 8 . 08 
Observed 
0 2  
P04-P 
( ml/ 1 )  
7.53 1.98 
6.63 1 . 9 1  
7 , 03 2.00 
7 , 25 1 .98 
7. 1 4  1.96 
6.93 1 .96 
6 . 97 2 .02  
6 .94 2 . 02 
6 . 85 2 . 00 
6.80 2 .02  
6 . 54 2 . 02 
6 . 1+2 2 . 07 
5,59 2 . 04 
Meteorological observation 
Time ( GMT ) 1400 Wind direction E 
( LMT )  1700 velosity 10 m/s 
Weather Clear Humidity 79 % 
Air temperature 0 .8
°
C Sea 3 
Atmospheric pressure 981 .3 mb Swell N/6 
Interpolated 
Si03-Si N02-N N03-N 
**** 
Depth T s crt ll.D 
( µg-atoms/1 l ( m )  ( "C ) 
64 0 . 10 36 . 0 - 1 . 4  33 . 998 27 .35 0 .000 
64 0 . 1 1  36. 10 - 1 .58 33 .965 27,33 0 .007 
64 0 . 1 1  3:i . 20 - 1 . 60 33.965 27 .33 0.0 15 
64 0 . 1 1  35. 30 - 1 . 60 33 .960 27.33 0 .022 
64 0 . 10 36 . 50 - 1.64 33 .973 27 ,34  0.036 
64 0 .09 36. 75 - 1. 75 3 4 . 165 27 , 50 0 .052 
62 0 .04 37 . 100 - 1. 76 34 . 240 27 .56 0.066 
64 0 .07 37 . 125 - 1 .82 34 . 26 1  27,58 0 ,078 
6 1  0 .02 38 . 150 - 1.82 34 . 276 27 ,59 0 .09 1 
63 0 .00 38. 200 - 1 . 65 34 . 292 27 . 60 o .  1 1 4  
64 0 . 00 38 . 250 - 1 . 1 7  34 . 400 27 , 67 o. 136 
68 0.00 38 . 300 -0 . 35 34.5 1 7  27.73 0 . 154 
























February 19 , 1984 
0557-0657 
0827-0857 
70" 14 . 5 ' S  
23" 58 .2 ' E 
245 m 
T 
( "c l 







34 . 1 20 





8 . 32 
Meteorological observation 








8.28 1 , 26 
8.30 1.26 
8.11 1 . 26 
8.30 1 . 28 
7 . 68 1,57 
7 , 46 1 . 89 
7 , 34 1 .98 
7 , 36 1 . 91 
6.81 1 . 98 




-8 . 7 "C 
986 , 7 mb 
Si03 -Si 






( µg-atoms/1 ) 
43 0 .  16 27 ,  
42 0 . 1 4 27 . 
42 0 1 . 4  26 . 
42 0.14 27 , 
50 0 . 11 30 . 
60 0 .08 34 . 
62 0 . 06 28 . 
62 0 . 06 35 . 
63 0.04 36. 







1 . 3  
1 , 2 
1 . 1  
1 .  1 
0 . 6  
0 . 3  
0 . 1  
0 . 0  
o.o 














1 0  
1 1 
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
Table 4. Concentrations of Petroleum oil and Heavy metals in surface sea water. 
Position Water Petroleum oil Heavy metal ( )..lg/1  ) 
Date temp . 
Lat itude Longitude ( ·ci ( µg/1 ) Cadmium Mercury Copper 
0 , 0 ' 
December 5 ,  1 983 4 1  20 S 1 09 57 E 1 2 . 0  4 . 8  0 . 005 0 . 009 0 . 3  
0 , 0 
5 44 2 1  1 09 53 1 0 . 8  7 , 8 0 . 0 1 5  0 . 005 o . o  
0 I 0 ' 
6 49 2 1  109 59 5 , 4 2 . 2  0 . 030 0 . 00 1  o . o  
0 , 0 
7 54 26 1 09 1 2  1 .  2 1 .  3 0 . 0 1 5  0 . 002 0 . 1  
0 I 0 
8 57 1 3  1 0 1  2 1  0 . 2  1 . 4 0 . 064 0 . 002 o . o  
0 0 I 
9 59 37 91 22 0 . 2  0 . 8  
0 0 , 
1 0  5 9  59 8CJ 1 0  - 0 . 4 0 . 9  
0 , 0 , 
1 1  60 2 1  6 8  53 - 0 . 2  1 . 0 
0 0 ' 
1 2  6 1  1 4  5 9  1 2  0 . 8  1 . 2 
0 0 
1 3  6 3  35 45 20 - 1 . 3 1 . 6 
0 0 
1 7  67  40 41 22 - 1 . 6 2 . 4  
0 0 
February 25 , 1 984 65 30 20 4 1  1 . 0 1 . o  
0 . 0 ' 
26 60 40 19 3 1  1 . 8 1 • 1 0 . 069 0 . 008 0 . 6  
0 0 
27 55 00 1 9  50 2 . 3  0 . 9  0 . 079 0 . 003 0 . 2  
0 0 , 
28 49 59 20 13 4 . 5 0 . 9  0 . 079 0 . 0 1 1 0 . 5  
0 I 0 , 
29 45 00 19 57 9 . 1  0 . 8 0 . 055 0 . 008 0 . 1 
0 0 
March 1 ,  1 984 40 20 1 9  1 0  23 . 2  0 . 9  0 . 074 0 . 004 0 . 4  
0 0 
8 3 1  09 38 25 25 . 0  0 . 9  
0 0 , 
1 0  2 6  00 49 44 22 . 0  1 . 1 
Zinc 
4 , 7 
2 . 8 
3 , 4 
2 . 0  
2 , 7  
8 . 6  
5 , 2 
1 0 . 4 
5 , 2 














( JARE-24 ) 
March 6 ,  1983 
9 
1 9  
23 
25 
( JARE-25 ) 
November 23 , 1 983 
25 
December 5 ,  1983 
6 
Table 5 .  Concentrations of Artificial radionucl ides 




35 33 S 
0 ' 
24 25 
1 4  1 7  
03  1 6  
0 , 
03 5 1  N 
10· 09' s 
21 03 
0 ' 
4 1  20 













1 1 5· 2g' E 
1 1 3· 1 5' 









2 1 . 1 
27 . 4  
29 . 0  
29 . 1  
29 . 2  
29 , 9  
24 . 3  
1 2 . 0  
5 . 4  
137cs 
0 . 083±0 . 002 
0 . 064±0 . 002 
0 . 066±0 . 002 
0 . 076±0 . 002 
0 . 057±0 . 002 
0 . 085±0 . 004 
0 . 037±0 . 003 
0 . 032±0 . 002 
0 . 003±0 . 002 
Radioactivity ( pCi/1 ) 
144Ce I 90sr 
0 . 000±0 . 006 
0 . 003±0 . 004 
0 . 00 1 ±0 .  004 
0 . 008±0 . 005 
0 . 00 1 ±0 .004 
0 . 00 1 ±0 . 003 
0 . 005±0 . 003 
0 . 002±0 . 003 
0 . 00 1 ±0 . 003 
0 . 054±0 .00 1  
0 , 079±0 .002 
0 . 06 1±0 .005 
0 . 056±0 .00 1  
0 . 057±0 . 002 
0 . 046±0 . 00 1  
0 . 052±0 .00 1  
0 . 032±0 . 00 1  
-0 . 002±0 .004 
60Co 
0 . 000±0 . 000 
0 .. 000±0 . 00 1  
0 . 00 1 ±0 . 00 1 
0 . 00 1 ±0 . 00 1  
0 . 00 1 ±0 .00 1 
-0 . 00 1 ±0 . 00 1  
0 . 00 1 ±0 .00 1  
0 . 000±0 .00 1  























2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
Table 6. Hourly tidal observation data . 
S t a t i o n S y  o w  a S t a t i o n 
L a t i t u d e  6 9
. 
0 .  2 8 " S 
L o n g i t u d e 3 9 .  3 4
' 
1 3 " E 
D u r a t i o n F e b .  1 ' - F e  b .  2 9 ,  1 9 8 3 
U n  i t C e n t i m e t r e 
T I M E 
0 1 2 3 4 5 6 7 8 9 1 0 1 1 1 2  1 3 1 4  1 5 1 6  1 7  1 8 1 9  2 0  2 1  2 2  2 3  
1 5 4 1 4 5 1 4 3 1 5 0 1 6 5 1 8 1 1 9 4 2 0 1  2 0 2  1 9 2 1 7 0 1 4 3 1 1 9  9 5  8 6  9 0  1 0 3 1 2 2 1 4 3 1 6 1 1 7 3 1 7 6 1 7 3 1 6 5 
1 5 2 1 4 0 1 3 2 1 3 3 1 4 3 1 5 9 1 7 2 1 8 1 1 8 3 1 8 3 1 7 2 1 5 5 1 3 7 1 1 8  1 0 6 1 0 2 1 1 0 1 2 4  1 3 9 1 5 6 1 6 9 1 7 4 1 7 1 1 6 4  
1 5 5 1 4 3 1 3 1 1 2 5 1 3 0 1 4 1 1 5 1  1 6 1 1 6 8 1 7 2 1 7 1 1 6 1 1 4 7 1 3 6 1 2 8 1 2 5 1 2 8 1 3 5  1 4 9 1 6 1 1 7 2 1 7 8 1 7 8 1 7 0 
1 6 1  1 5 2 1 4 1  1 3 2 1 3 1  1 3 4 1 3 9 1 4 7 1 5 4 1 5 8 1 5 9 1 5 9 1 5 2 1 4 8 1 5 1 1 4 8 1 4 9 1 5 4 1 6 1 1 7 2 1 7 7 1 80 1 8 1 1 7 8 
1 6 9 1 6 2 1 5 5 1 4 4 1 3 9 1 3 5 1 3 5  1 3 6 1 3 8 1 4 3 1 4 8 1 4 9 1 5 2 1 5 0 1 5 6 1 6 4 1 6 3 1 6 5 1 7 2 1 7 7 1 8 0 1 8 3 1 8 2 1 7 8 
1 7 5 1 6 9 1 6 2 1 5 2 1 4 8 1 4 1 1 3 5 1 3 1  1 3 0 1 2 6  1 2 8 1 3 2 1 3 9 1 4 9 1 5 6 1 6 4 1 6 9 1 7 5 1 7 8 1 7 9 1 8 1 1 80 1 8 0 1 7 9 
1 7 8 1 7 5 1 7 0 1 6 5 1 6 0 1 5 2 1 4 3 1 3 4 1 2 3 1 1 9  1 1 8  1 1 7  1 2 1  1 3 0 1 4 6 1 5 9 1 7 0 1 7 4 1 7 8 1 8 0 1 8 1 1 8 1 1 7 8 1 7 7  
1 7 8 1 7 8 1 7 8 1 7 6 1 7 4 1 6 5 1 5 1 1 3 4 1 2 1  1 0 8 1 0 1 1 0 0 1 0 4 1 1 5  1 3 1  1 4 9 1 6 5 1 7 5 1 8 3 1 8 3 1 8 2 1 7 9 1 7 5 1 7 2 
1 7 6 1 7 7 1 7 9 1 80 1 8 0 1 7 4 1 6 2 1 4 5 1 2 6 1 0 8 99 9 3  9 4  1 09 1 2 9 1 4 8 1 6 7 1 8 2 1 9 1 1 9 2 1 8 8 1 8 3 1 7 5 1 .7 2 
1 7 4 1 7 7 1 8 2 1 8 8 1 9 0 1 8 8 1 7 6 1 5 5 1 3 4 1 1 4  9 5  8 3  8 2  9 3  1 1 0 1 3 2 1 5 7 1 7 7 1 8 7 1 9 2 1 9 0 1 8 2 1 7 4 1 6 7 
1 6 6 1 7 2 1 8 0 1 8 7 1 9 2 1 9 6 1 8 9 1 7 0 1 4 8 1 2 3 1 0 1 8 6  8 5  8 9  1 0 8 1 3 2 1 5 6 1 7 8 1 9 3 1 9 7 1 9 2 1 8 3 1 7 0 1 6 1 
1 5 9 1 6 3 1 7 2 1 8 3 1 9 4 2 0 0  1 9 5 1 7 8 1 5 8 1 3 1  1 0 4 8 8  7 4  7 7  9 5  1 2 2 1 4 8 1 7 2 1 8 7 1 9 3 1 9 1 1 8 0 1 6 8 1 5 6 
1 4 9 1 5 3 1 6 4 1 7 8 1 9 0 2 0 0 2 0 2  1 9 3 1 7 5 1 4 7 1 2 0 9 6  8 2  8 0  9 3  1 1 5  1 4 0 1 6 5 1 8 3 1 9 4 1 9 2 1 8 3 1 6 8 1 5 6 
1 4 7 1 4 7 1 5 5 1 7 0 1 8 6 2 0 0 2 0 8  2 0 1  1 8 5 1 6 5  1 3 6 1 1 2  9 3  8 6  9 1  1 09 1 3 4 1 5 8 1 7 6 1 8 7 1 9 0 1 8 1 1 6 6 1 5 3  
1 l, 2  1 3 7 1 4 1 1 5 4 1 7 2 1 9 0 1 9 8 2 0 0  1 9 1  1 7 1 1 4 8 1 2 4  1 0 4 9 4  9 4  1 0 7 1 2 7 1 5 0 1 7 0 1 8 2 1 8 7 1 8 1 1 6 8 1 5 3  
1 3 9  1 3 1  1 3 1  1 4 3 1 6 1 1 8 0 1 9 2 1 9 6 1 9 2 1 7 8 1 5 8 1 3 4 1 1 1  9 7  9 2  9 9  1 1 5  1 3 6 1 5 8 1 7 4 1 8 0 1 7 9 1 6 8 1 5 1 
1 3 9 1 2 8 1 2 4 1 2 9 1 4 6 1 6 5 1 8 0 1 8 7 1 9 0 1 8 4 1 6 8 1 4 8 1 2 9 1 1 4  1 0 4 1 1 0  1 2 2 1 4 1 1 5 6 1 7 4 1 8 1 1 8 1 1 7 3  1 5 7 
1 4 4  1 3 1  1 2 2 1 2 3 1 3 3 1 4 9 1 6 5 1 7 4 1 80 1 8 1 1 7 1 1 5 6 1 4 3 1 3 0 1 2 6 1 2 7 1 3 3 1 4 8 1 6 1 1 7 7 1 8 3 1 8 4 1 7 8 1 6 5 
1 5 1  1 3 8 1 2 7 1 2 1 1 2 6 1 3 8 1 4 8 1 5 5 1 6 5 1 6 9 1 6 7 1 6 2 1 5 5 1 5 0 1 4 8 1 4 6 1 5 1 1 6 0 1 6 7 1 7 8 1 8 3 1 8 3 1 7 8 1 6 8 
1 5 5 1 4 1  1 3 2 1 2 4  1 2 1 1 2 8 1 3 5  1 4 2 1 5 0 1 5 6 1 6 1 1 6 2 1 6 1 1 6 0 1 6 2 1 6 3 1 6 7 1 7 1 1 7 8 1 8 6 1 8 5 1 8 4 1 8 3 1 7 4 
1 6 3 1 5 3 1 4 3 1 3 3 1 2 6 1 2 6 1 2 7 1 3 0 1 3 4 1 4 7 1 5 4 1 5 4 1 6 1 1 6 5 1 7 4 1 7 9 1 8 4 1 8 6 1 9 2 1 9 6 1 9 6 1 9 6 1 9 1 1 8 4  
1 7 7 1 7 0 1 60 1 5 0 1 4 2 1 3 4 1 2 6 1 2 2 1 2 2 1 2 1  1 2 7 1 3 5 1 4 4 1 5 6 1 6 9 1 8 3 1 9 3 1 9 7 2 0 2  2 0 5  2 0 4 1 9 8 1 9 5 1 8 7 
1 8 5 1 8 3 1 7 5 1 7 1 1 6 1 1 5 2 1 3 7 1 2 5 1 1 3  1 0 8 1 0 7 1 1 1  1 2 1  1 3 7 1 5 6 1 7 3 1 8 8 1 9 8 2 0 5  2 0 5  2 0 4  1 9 7 1 9 4 1 8 8 
1 8 7 1 8 7 1 8 9 1 8 8 1 8 5 1 7 6 1 6 0 1 3 8 1 1 9  1 0 3 9 1  9 0  9 7  1 1 6  1 4 0 1 6 5 1 89 2 0 5  2 1 4  2 1 4  2 0 8  1 9 9 1 9 2 1 8 7 
1 8 6 1 8 7 1 9 3 1 9 8 1 9 9 1 9 6 1 8 1 1 5 7 1 3 4 1 1 0  9 1  8 2  8 5  9 9  1 2 4 1 5 3 1 7 9 2 0 0 2 09 2 1 3  2 0 9  1 9 8 1 8 5 1 7 8 
1 7 6 1 8 2 1 8 9 1 99 2 0 7  2 0 9  2 0 0  1 8 0 1 5 3 1 2 3 9 5  7 9  7 5  8 4  1 0 5 1 3 3 1 6 1 1 8 4 2 0 0  2 0 6  2 0 1  1 8 8 1 7 4 1 6 3 
1 6 0 1 6 5 1 7 8 1 9 2 2 0 8  2 1 8  2 1 8  2 0 5  1 8 3 1 5 0 1 1 7  9 5  7 9  7 7  9 6  1 2 1 1 4 7 1 7 1 1 9 2 2 00 1 9 7 1 8 3 1 6 8 1 5 2 
1 4 3 1 4 5 1 5 9 1 7 8 1 9 7 2 1 5 2 2 5  2 2 0  2 0 3  1 7 4 1 4 2 1 1 2  9 1  8 2  9 0  1 1 2  1 3 7 1 6 2 1 8 2 1 9 6 1 9 6 1 8 4 1 6 5 1 4 8 
S U M  M E A N  
3 6 4 6  1 5 2 
3 5 7 5  1 4 9 
3 6 1 6  1 5 1  
3 7 1 8 1 5 5 
3 7 7 5  1 5 7 
3 7 5 8  1 5 7 
3 7 2 9  1 5 5  
3 6 7 7  1 5 3 
3 7 2 9  1 5 5 
3 6 9 9  1 5 4 
3 7 5 4  1 5 6  
3 6 8 8  1 5 4 
3 7 1 8  1 5 5 
3 7 3 6  1 5 6 
3 6 8 5  1 5 4 
3 5 9 5  1 5 0  
3 6 3 0  1 5 1  
3 6 8 4  1 5 4 
3 7 3 4  1 5 6  
3 7 8 1  1 5 8 
3 8 9 4  1 6 2 
39 1 9  1 6 3 
3 8 9 4  1 6  2 
3 9 3 9  1 6 4 
3 9 4 6  1 6 4 
3 8 6 6  1 6 1  
3 8 7 2  1 6 1 
3 8 5 8  1 6 1 













1 0  
1 1  
1 2 
1 3  
1 4 
1 5 
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
? 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
T I M E 
0 1 2 3 4 5 
S t a t i o n 
L a t i t u d e 
L o n g i t u d e 
D u r a t i o n 
U n  i t 
6 7 8 9 1 0  
S y o w a S t a t i o n 
6 9 ' O '  2 8 " S  
3 9 ' 3 4 ' 1 3 " E 
M a r .  1 . - M a r . 3 1 . 1 9 8 3  
C e n t i m e t r e  
1 1  1 2  1 3  1 4  1 5 1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  
1 3 4 1 3 0 1 3 9 1 6 0 1 80 2 0 3  2 2 0  2 2 1  2 1 5  1 9 8 1 7 0 1 3 9 1 1 4  1 0 4 1 04 1 1 9 1 4 2 1 6 5 1 8 5 1 9 6 1 9 8 1 8 7 1 69 1 50 
1 3 1 1 2 3 1 2 4 1 3 6 1 6 2 1 8 S 2 0 2  2 1 3 2 1 6  2 0 8  1 9 0 1 67 1 4 6 1 3 0 1 2 8  1 3 6 1 5 5 1 7 4 1 90 2 0 3  2 0 5  1 9 8 1 8 1 1 6 1 
1 4 4 1 3 0 1 2 3 1 3 1 1 4 7 1 7 0 1 8 9 2 0 2  2 1 0  2 0 9 2 0 0  1 8 2 1 6 5 1 5 3 1 4 6 1 4 8 1 6 1 1 7 8 1 94 2 0 3  2 0 7  2 0 3  1 8 9 1 70 
1 5 3 1 3 8 1 2 6 1 2 6 1 3 8 1 5 3 1 70 1 8 5 1 96 1 9 8 1 96 1 8 7 1 7 4 1 6 7 1 6 1 1 6 4 1 7 0 1 80 1 9 5 2 0 5  2 0 7  2 0 5  1 9 6 1 8 1 
1 64 1 5 0 1 3 9 1 3 2 1 3 4 1 4 3 1 5 7 1 69 1 7 5 1 8 2 1 8 3 1 7 8 1 7 4 1 7 2 1 6 8 1 7 0 1 7 6 1 8 2 1 9 5 2 0 5  2 0 7  2 0 5  1 99 1 88 
1 7 4 1 6 1 1 5 1 1 4 4 1 40 1 4 3 1 4 8 1 5 6 1 59 1 6 2 1 64 1 66 1 6 5 1 6 3 1 7 0 1 7 5  1 8 1 1 86 1 9 6 2 0 4  2 0 5 2 0 3  1 9 8 1 9 1 
1 7 9 1 7 2 1 6 4 1 5 6 1 5 2 1 5 2 1 50 1 5 0 1 4 9 1 4 9 1 5 1 1 5 2 1 56 1 6 1 1 6 8 1 8 0 1 90 1 9 5 200  2 0 5  2 0 5  20 2  1 9 7 1 9 2 
1 83 1 7 7 1 7 1 1 6 8 1 6 5 1 5 8 1 5 2 1 4 7 1 4 3 1 4 1 1 4 1 1 4 4 1 5 2 1 6 1 1 7 5 1 8 7 1 9 8 2 0 1  2 0 5  2 0 5  200  1 96 1 9 1  1 8 7 
1 86 1 8 3 1 8 1 1 7 8  1 7 7 1 7 1  1 60 1 4 8 1 3 8 1 2 8 1 2 1  1 2 2 1 3 2 1 4 4 1 5 4 1 7 1  1 90 1 97 200  2 0 2  1 9 6 1 89 1 8 3 1 80 
1 7 7 1 8 1 1 8 5 1 86 1 8 7 1 8 3 1 7 2 1 5 7 1 4 1 1 2 8 1 1 7  1 1 4  1 1 6  1 3 1  1 5 1 1 7 1 1 8 8 1 99 20 5  2 0 5  1 9 6 1 90 1 8 2 1 7 6 
1 7 5 1 8 1 1 8 7 1 9 0 1 9 5 1 9 5 1 8 4 1 69 1 4 8 1 2 7 1 1 2  1 06 1 0 8 1 1 8  1 3 9 1 6 3 1 8 2 2 00  207  2 0 5  1 9 7 1 8 8 1 7 6 1 7 0 
1 70 1 7 7 1 8 8 1 9 6 2 06 2 0 9  1 99 1 8 3 1 6 2 1 3 9 1 2 1 1 1 2  1 1 1  1 2 1 1 4 2 1 66 1 86 2 0 1  2 1 0  2 1 0  1 9 8 1 84 1 7 0 1 6 1 
1 59 1 6 4 1 7 9 1 9 3 2 0 5  2 1 2  2 09 1 9 5 1 7 4  1 5 0 1 2 7 1 1 2  1 06 1 1 2  1 3 4  1 5 8 1 8 2 1 99 209  2 0 9  200  1 8 4 1 6 7 1 5 5 
1 5 2 1 56 1 7 3 1 90 2 0 7  2 1 8  2 2 0  2 1 1 1 9 2 1 6 6 1 4 2 1 2 1 1 1 1  1 1 3 1 2 9 1 5 2 1 7 6 1 9 5 206  2 0 9  1 9 8 1 8 1 1 6 3 1 4 7 
1 40 1 4 2 1 5 6 1 7 9 1 9 8 2 1 6  2 2 2  2 2 0  2 0 4  1 8 1 1 5 6 1 30 1 1 4  1 1 2 1 2 1 1 4 4 1 6 5 1 8 7 2 0 5  2 0 9  200  1 83 1 6 3 1 44 
1 30 1 30 1 4 2 1 6 3 1 86 2 0 8  2 2 0  2 2 2  2 1 5  1 9 6 1 7 4 1 5 1 1 3 4 1 2 6 1 3 3 1 5 0 1 7 1  1 89 204  2 0 9  204  1 89 1 6 7 1 4 8 
1 3 2 1 2 3 1 30 1 4 8 1 7 1 1 9 6 2 1 4  2 1 9  2 1 8  2 0 8  1 8 8 1 6 8 1 5 3 1 4 1 1 4 1 1 5 4 1 7 4 1 90 2 0 5  2 1 1  2 07 1 9 5 1 7 3 1 5 2 
1 3 2 1 2 2 1 2 2 1 3 4  1 56 1 7 9 1 9 8 2 1 2  2 1 6  2 1 2  1 99 1 8 2 1 6 4 1 5 6 1 5 2 1 6 1 1 7 6 1 9 2 2 08 2 1 3  209  200  1 8 1 1 6 0 
1 3 9 1 2 6 1 2 1  1 2 5 1 4 3 1 6 4 1 8 2 1 98 206  2 0 7  2 0 3  1 9 1 1 7 8 1 7 2 1 69 1 7 0 1 8 2 1 9 5 207  2 1 4  2 1 4  2 0 5  1 8 7 1 68 
1 4 8 1 3 1  1 2 1 1 2 2 1 3 1  1 4 7 1 6 3 1 80 1 88 1 9 5 1 9 6 1 89 1 8 4 1 7 9 1 7 9 1 84 1 9 0 2 0 3  2 1 4  2 1 7  2 1 8  2 1 1  1 9 7 1 7 8 
1 6 2 1 4 3 1 3 2 1 2 6 1 2 8 1 36 1 4 8 1 57 1 6 7 1 7 4  1 8 1 1 82 1 80 1 82 1 87 1 9 1 1 9 6 2 0 6  2 1 3  2 1 7  2 1 7  2 1 0  2 0 0  1 89 
1 7 5 1 6 1 1 5 2 1 4 3 1 3 9 1 3 9 1 4 0 1 44 1 50 1 5 5 1 6 2 1 70 1 7 4 1 84 1 9 2 2 0 2  2 09  2 1 4  2 1 8  2 1 9  2 1 4  2 1 1 2 0 2  1 9 5  
1 8 6 1 7 5 1 6 9 1 5 8 1 5 2 1 4 7 1 4 1 1 3 9 1 3 7 1 39 1 4 3 1 5 2 1 6 2 1 7 4 1 8 7 2 0 2  2 1 4  2 1 8  2 2 2  2 2 2  2 1 7  2 1 0  2 0 2 1 9 7 
1 93 1 88 1 8 4 1 8 1 1 7 4 1 6 4 1 5 2 1 4 3 1 3 0 1 2 2 1 2 2 1 2 7 1 3 8 1 5 5 1 7 6 1 9 6 2 1 2  2 2 0  2 2 2  2 2 0  2 1 2 2 0 2  1 9 4 1 8 9 
1 8 9 1 90 1 9 3 1 9 3 1 9 1 1 8 1 1 66 1 49 1 3 0 1 1 3  1 0 7 1 0 8 1 1 7  1 3 4 1 56 1 7 9 2 00  2 1 2  2 1 7  2 1 4  2 0 5  1 9 3 1 84 1 8 1 
1 8 3 1 89 2 0 0  209  2 1 3  2 0 9  1 99 1 76 1 5 2 1 3 0 1 1 5  1 0 8 1 1 2  1 3 0 1 5 2 1 7 4 1 9 6 2 1 3  2 1 7  2 1 3  2 0 4  1 86 1 7 1  1 6 5 
1 6 5 1 7 3 1 9 0 204  2 1 8 2 2 3  2 1 6  200  1 7 4 1 4 7 1 2 6 1 1 1  1 1 0  1 2 4 1 4 5 1 7 0 1 9 3 2 0 9  2 1 7  2 1 3  1 9 8 1 80 1 6 3 1 5 1 
1 50 1 6 1 1 7 8  1 97 2 1 8  2 3 0  2 3 2  2 2 0  1 96 1 7 0  1 4 4 1 2 2 1 1 5  1 2 0 1 3 8  1 6 1 1 8 4 2 0 3  2 1 1  2 0 9  1 9 6 1 7 3 1 5 2 1 3 7 
1 3 0 1 3 7 1 5 6 1 7 9 2 0 4  2 2 5  2 3 4  2 3 2  2 1 7  1 9 2 1 6 5  1 4 3 1 2 7 1 2 7 1 3 9 1 5 9 1 8 2 1 98 2 09 2 0 7  1 96 1 7 4 1 5 0 1 3 1  
1 1 6  1 1 6 1 3 3 1 5 6 1 8 3 2 0 9  2 2 4  2 2 7  2 2 2  2 0 5  1 8 3 1 6 1 1 4 3 1 3 6 1 4 3 1 6 2 1 8 3 2 00  2 1 0  2 1 2  2 0 5  1 84 1 5 7 1 3 5 
1 1 8  1 1 0 1 1 7  1 3 9 1 6 4 1 9 0 2 1 0  2 2 2  2 2 3  2 1 4  1 9 8 1 7 8 1 6 1 1 5 3 1 5 6 1 6 9 1 86 20 2  2 1 4  2 1 7  2 1 2  1 94 1 7 0 1 4 7 
SUM  MEAN  
394 2  1 6 4 
4064  1 69 
4 1 5 4  1 7 3 
4 1 7 1  1 7 4 
4 1 47 1 7 3 
4 1 0 5  1 7 1 
4 1 2 7  1 7 2 
4 1 4 8 1 7 3 
4 0 3 1  1 6 8 
40 3 8  1 6 8 
4 0 2 2  1 68 
4 1 2 2  1 7 2 
4 094  1 7 1 
4 1 2 8 1 7 2 
4 0 9 1  1 70 
4 1 6 1 1 7 3 
4 2 1 1  1 7 5 
4 236  1 7 7 
4266 1 7 8 
4 2 6 5  1 7 8 
4 2 2 4  1 7 6 
4264  1 78 
4 265  1 7 8 
4 2 1 6 1 7 6 
4 1 02 1 7 1 
4 2 1 6  1 7 6 
4 2 2 0  1 7 6 
4 2 1 7  1 7 6 
4 2 1 3 1 7 6 
4 2 0 5  1 7 5  
4 2 6 4  1 7 8 














1 0  
1 1  
1 2  
1 3  
1 4  
1 5 
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
n 
23  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
S t a t i o n S y  o w  a S t a t i o n 
L a t i t u d e  6 9 ' o ·  2 8 • S 
L o n g i t u d e 3 9 . 3 4 '  1 3 • E 
D u r a t i o n A p r ,  1 .  A p r .  3 0 .  1 9 8 3 
U n  i t C e n t i m e t r e 
T I  M E  
0 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2 1 3  1 4 1 5 1 6  1 7  1 8 1 9  2 0  2 1  2 2  2 3  
1 2 7 1 1 5  1 1 5  1 2 9 1 5 0 1 7 6 1 9 7 2 1 2  2 1 8 2 1 8  2 0 7 1 9 2 1 7 9 1 7 0 1 6 9 1 7 7 1 9 2 2 0 6  2 1 7 2 2 2  2 1 8  2 0 5  1 8 3 1 6 1  
1 4 1  1 2 8 1 2 1 1 2 6  1 4 1 1 6 2 1 8 2 1 9 6 2 0 5  2 09 2 0 4  1 96 1 9 0 1 8 3 1 80 1 8 4 1 96 2 1 1  2 2 2  2 2 7  2 2 5  2 1 3  1 96 1 7 7 
1 5 8 1 4 5 1 3 4 1 3 1 1 4 1 1 5 5 1 6 8 1 8 2 1 9 1  1 9 4 1 96 1 9 4 1 8 7 1 8 7 1 9 0 1 9 2 1 99 2 1 2  2 1 9  2 2 2  2 2 3  2 1 4  2 0 0  1 8 7 
1 7 1  1 6 1  1 5 1 1 4 6 1 4 8 1 5 5 1 6 3 1 7 4 1 80 1 8 6 1 90 1 9 2 1 9 2 1 9 4 2 0 0  2 0 4  2 1 0  2 2 0  2 2 7  2 2 8  2 2 8  2 2 0  2 1 0  1 9 7 
1 8 6 1 7 4 1 6 6 1 6 0 1 5 7 1 5 6 1 5 9 1 6 3 1 6 5  1 7 0 1 7 5 1 7 9 1 8 1 1 8 9 1 9 7 2 0 4  2 0 9  2 1 7  2 2 0  2 2 0  2 1 8 2 1 1 2 0 4  1 96 
1 8 8 1 8 0 1 7 5 1 7 2 1 6 7 1 6 3 1 6 1 1 5 7 1 5 6 1 5 6 1 60 1 6 3 1 6 8 1 7 9 1 9 2 2 0 2  2 1 0  2 1 6  2 1 7  2 1 5  2 1 2  2 0 5  2 0 0  1 9 6 
1 9 2 1 9 0 1 8 8 1 86 1 8 2 1 7 8 1 7 1 1 6 3 1 5 6 1 5 1 1 5 2 1 5 7 1 6 5 1 7 8 1 9 3 2 0 5  2 1 3  2 1 8  2 1 8  2 1 6  2 0 8  1 9 8 1 9 2 1 8 9 
1 8 7 1 9 1 1 9 2 1 9 5 1 9 3 1 9 0 1 7 8 1 6 8 1 5 6 1 4 8 1 4 3 1 4 5 1 5 6 1 6 7 1 8 4 2 0 1  2 1 4  2 2 1  2 2 1  2 1 4  2 0 4  1 90 1 8 3 1 7 8 
1 8 0 1 8 5 1 9 2 2 00 2 0 3  2 0 0  1 9 2 1 7 6 1 6 1  1 4 7 1 4 0 1 3 9 1 4 7  1 6 5 1 8 4 2 0 0  2 1 4  2 2 2  2 2 2  2 1 4  1 9 9 1 8 5 1 7 3 1 7 0 
1 7 3 1 8 0 1 9 2 2 0 7  2 1 3  2 1 4  2 0 6 1 9 2 1 7 1  1 5 2 1 4 0 1 3 6 1 3 9 1 5 2 1 7 4 1 9 2 2 0 8  2 1 8  2 1 8  2 0 9  1 9 5 1 7 7 1 6 2 1 5 5 
1 6 0 1 7 0 1 8 8 2 0 5  2 1 8  2 2 3  2 2 0 2 0 7  1 8 8 1 66 1 4 7 1 3 8 1 3 8 1 4 9 1 6 9 1 9 1 2 0 9  2 2 1  2 2 4  2 1 6  1 9 7 1 7 8 1 6 1 1 5 1 
1 5 3 1 6 3 1 8 3 2 0 5  2 2 2  2 3 4  2 36  2 2 6  2 0 8  1 8 7 1 6 4 1 4 9 1 4 4 1 5 2 1 7 0 1 9 1 2 0 7  2 2 2  2 2 7  2 1 9  2 0 1  1 7 9 1 6 0 1 4 4 
1 40 1 5 2 1 7 2 1 9 6 2 2 0  2 3 7  2 4 4 2 4 1  2 2 7  2 0 5  1 8 3 1 6 3 1 5 2 1 5 3 1 6 9 1 8 7 2 0 7  2 2 2  2 2 8  2 2 2  2 0 4  1 8 3 1 5 9 1 3 9 
1 3 2 1 3 7 1 5 2 1 8 1 2 0 7  2 2 8  2 4 2 2 4 8  2 4 1  2 2 2  2 0 1  1 8 3 1 7 0 1 6 7 1 7 8 1 9 3 2 1 4  2 2 7  2 3 4  2 2 9  2 1 1 1 8 7 1 5 9 1 3 7 
1 2 2 1 1 8  1 3 1 1 5 6 1 8 3 2 0 8  2 2 5  2 3 6  2 3 5  2 2 2  2 0 8  1 9 1 1 7 7 1 7 1 1 7 8 1 8 8 2 0 3  2 1 8  2 2 3  2 2 2  2 0 9  1 8 4 1 5 6 1 3 2 
1 1 3  1 0 6 1 1 0 1 2 8 1 5 2 1 7 8 1 9 9 2 1 3 2 1 7  2 1 5  2 0 5  1 9 3 1 8 3 1 7 7 1 7 8 1 90 2 0 3  2 1 5  2 2 4  2 2 3  2 1 3  1 9 5 1 69 1 4 4 
1 2 4 1 1 0  1 0 8 1 2 0 1 3 8 1 6 1 1 8 3 2 0 0  2 0 7  2 1 2  2 0 8  2 0 0  1 9 4 1 9 0 1 8 8 1 96 2 0 7  2 2 0 2 2 7  2 2 8  2 2 1  2 0 7  1 8 7 1 6 1  
1 3 9 1 2 3 1 1 5  1 1 7  1 2 7 1 4 4 1 6 1 1 7 8 1 9 1  2 00 2 0 2  2 0 2  2 0 1  2 0 2  2 0 2  2 0 5  2 1 4  2 2 4  2 2 8  2 3 1  2 2 8  2 1 5 2 00 1 8 1 
1 6 1  1 4 4 1 3 2 1 3 0 1 3 0 1 3 8 1 5 2 1 6 3 1 7 3 1 8 2 1 9 2 1 9 6 1 99 2 0 4  2 0 9 2 1 2  2 1 8  2 2 7  2 3 2  2 3 3  2 3 1  2 2 2  2 1 2  1 9 8 
1 8 5  1 7 1 1 5 9 1 4 9 1 4 6 1 4 4 1 4 5 1 5 2 1 5 7 1 6 5 1 7 4 1 8 3 1 9 1 2 00  2 1 0  2 1 6  2 1 9  2 2 4  2 2 8  2 2 7  2 2 2  2 1 8  2 1 0  2 0 2  
1 96 1 8 8 1 7 8 1 7 1 1 6 5 1 5 6 1 5 2 1 4 9 1 4 9 1 5 1 1 6 0 1 6 9 1 7 9 1 9 2 2 0 4  2 1 4  2 2 0  2 2 3  2 2 0  2 1 9  2 1 5 2 1 0  2 0 1  1 9 9 
1 9 8 1 9 5 1 9 3 1 90 1 8 1 1 7 2 1 6 4 1 5 1 1 4 1  1 3 7 1 4 0 1 5 0 1 6 2 1 7 8 1 9 5 2 0 8  2 1 7  2 1 8  2 1 5  2 0 9  2 0 0 1 90 1 8 3 1 8 4 
1 8 7 1 9 2 1 9 8 2 0 4  2 0 3  1 9 5 1 7 9 1 6 3 1 4 8 1 3 5 1 3 4 1 3 8 1 4 7 1 6 2 1 8 2 1 9 8 2 0 8  2 1 3  2 0 9  1 96 1 8 2 1 7 1 1 6 2 1 6 1  
1 7 0 1 8 0 1 9 3 2 0 6  2 1 1  2 1 0  1 9 7 1 7 9 1 6 1  1 4 2 1 3 1 1 3 0 1 3 9 1 5 5 1 7 2 1 8 8 2 0 5  2 0 8  2 0 4  1 9 2 1 7 4 1 5 4 1 4 3 1 4 0 
1 4 5 1 6 1 1 80 2 00 2 1 3  2 1 8  2 1 3  1 9 6 1 7 4 1 5 6 1 3 9 1 3 1 1 3 7 1 5 0 1 6 7 1 8 4 1 9 9 2 0 5  2 0 1  1 8 9 1 6 6 1 4 3 1 2 6 1 1 7  
1 2 0 1 3 5 1 5 8 1 8 3 204  2 1 8  2 2 2  2 0 9  1 9 2 1 70 1 5 0 1 3 8 1 3 6 1 4 5 1 6 1  1 7 9 1 96 2 0 4  2 0 3  1 9 2 1 7 0 1 4 3 1 2 1  1 0 8 
1 0 7 1 1 9 1 4 5 1 7 0 1 9 5 2 1 5  2 2 6  2 2 2  2 1 0  1 9 1 1 7 0 1 5 6 1 4 9 1 5 4 1 6 9 1 8 4 2 00  2 1 0  2 1 3 2 0 4  1 8 2 1 5 6 1 3 0 1 0 9 
1 0 2 1 0 8 1 2 6 1 5 5 1 8 2 2 0 4  2 2 0 2 2 7  2 2 1  2 0 8  1 9 1 1 7 5 1 6 5 1 6 7 1 7 8 1 9 2 2 0 7  2 1 8  2 2 1  2 1 6  1 9 8 1 7 1 1 4 4 1 2 2 
1 0 8 1 0 5 1 1 7  1 4 1 1 6 7 1 9 2 2 1 3  2 2 2  2 2 5  2 1 6  2 0 4  1 90 1 8 0 1 7 8 1 8 3 1 9 4 2 0 9  2 2 1  2 2 4  2 2 2  2 0 8  1 8 4 1 5 8 1 3 5 
1 1 7  1 0 8 1 1 4 1 3 3 1 5 5 1 7 8 1 9 9 2 1 1 2 1 9  2 1 8  2 1 2  2 0 5  1 9 4 1 9 2 1 9 5 2 0 4  2 1 8  2 2 8  2 3 4  2 3 3  2 2 2  2 0 5  1 8 1 1 5 6 
M O N T H L Y  M E A N 
S U M  M E A N  
4 3 5 5  1 8 1  
4 4 1 5 1 8 4 
4 4 2 1  1 8 4 
4 5 4 7  1 8 9 
4 4 7 6  1 8 7 
4 4 1 0  1 8 4 
4 4 5 9  1 8 6  
44 1 9  1 8 4 
4 4 1 0  1 8 4 
4 3 7 5  1 8 2 
4 4 3 4  1 8 5 
4 5 4 6 1 8 9 
4 6 0 5  1 9 2 
4 6 80 1 9 5 
4 4 9 6  1 8 7 
4 3 4 3  1 8 1  
4 3 9 7  1 8 3  
4 4 3 0  1 8 5 
4 4 9 0  1 87 
4 4 9 7  1 8 7 
4 4 8 0  1 8 7 
4 3 7 1  1 8 2 
4 2 6 7  1 7 8 
4 1 8 4  1 7 4 
4 1 1 0  1 7 1  
4 0 5 7  1 6 9 
4 1 8 6  1 7 4 
4 3 1 8  1 80 
4 3 9 6  1 8 3 
4 5 3 1  1 8 9 













1 0  





1 6  
1 7 
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
S t a t i o n S y o w a  S t a t i o n 
L a t i t u d e  6 9 '  O '  2 8 • s 
L o n g i t u d e  3 9 '  3 4 '  1 3 • E 
D u r a t i o n M a y 1 .  M a y 3 1 .  1 9 8 3 
U n  i t C e n t i m e t r e  
T I M E 
0 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5 1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  S U M  M E A N  
1 3 9 1 2 6 1 2 1  1 3 1 1 4 7 1 7 0 1 9 0 2 0 3  2 1 3  2 1 7  2 1 4  2 1 0  2 0 6  2 1 0  2 1 2  2 1 0  2 1 9  2 3 1  2 3 7  2 3 6  2 2 9  2 1 6  1 9 5 1 7 4 4 6 5 6  1 9 4 
1 5 5 1 39 1 3 1 1 3 4 1 4 3 1 5 8 1 7 4 1 8 7 1 96 2 02 2 0 6  2 0 5 200 2 0 2  2 0 2  2 0 5  2 1 1  2 2 0  2 2 4  2 2 7  2 2 2  2 1 0 1 96 1 7 7 4 5 2 6  1 89 
1 6 2 1 49 1 3 8 1 3 5 1 3 9 1 47 1 5 7 1 7 2 1 8 1 1 88 1 9 2 1 96 1 9 7 1 99 2 0 4  2 06 2 1 0  2 1 4  2 1 8  2 1 8  2 1 5 2 0 9  1 96 1 8 4 4 4 2 6  1 84 
1 7 0 1 59 1 5 2 1 4 8 1 4 7 1 4 9 1 5 3 1 6 1  1 6 7 1 7 5 1 8 3 1 90 1 9 4 2 0 1  2 0 5  2 07 2 1 0  2 1 4  2 1 6  2 1 6  2 1 2 2 0 6  2 0 1  1 9 2 4 4 2 8  1 8 5 
1 8 4 1 7 5 1 70 1 6 5 1 6 1 1 5 7 1 5 7 1 5 8 1 6 1 1 66 1 7 2 1 7 8 1 8 7 1 9 5 2 0 0  2 0 5  2 0 9  2 1 0  2 0 9  206  2 0 0  1 96 1 9 1 1 8 7 4 3 9 9  1 8 3 
1 8 4 1 8 1 1 7 7 1 7 4 1 7 1 1 66 1 6 1 1 5 6 1 5 5 1 5 6 1 5 9 1 69 1 7 8 1 89 1 99 2 0 5  2 0 8  2 0 6  2 0 4  1 9 7 1 90 1 8 2 1 8 1 1 7 9 4 3 2 7  1 80 
1 8 2 1 83 1 8 6 1 8 5 1 8 3 1 80 1 70 1 6 2 1 5 6 1 5 2 1 5 3 1 6 1 1 7 1 1 8 3 1 96 2 0 5  2 0 9  2 0 9  2 0 3  1 9 3 1 84 1 7 6 1 7 1 1 7 1 4 3 2 4  1 80 
1 7 7 1 87 1 9 3 1 9 8 2 0 0  1 9 6 1 86 1 7 4 1 6 2 1 5 5 1 5 2 1 5 6 1 6 8 1 8 1 1 9 5 2 0 6  2 1 0  2 1 0  2 0 4  1 9 1 1 7 7 1 66 1 5 8 1 60 4 3 6 2  1 8 2 
1 6 8 1 7 8 1 9 2 2 0 4  2 0 7  2 0 8  2 0 0  1 8 7 1 7 2 1 5 7 1 5 3 1 5 2 1 6 1 1 7 4 1 89 2 0 1  2 0 9  2 0 9  2 0 1  1 8 7 1 7 0 1 5 4 1 4 5 1 4 3 4 3 2 1  1 8 0 
1 5 1 1 6 8 1 86 2 0 3  2 1 4  2 1 8  2 1 6  2 0 1  1 8 5 1 7 1 1 5 8 1 5 6 1 6 2 1 7 2 1 89 2 0 2  2 1 2 2 1 4  2 0 5  1 8 9 1 6 8 1 46 1 3 1  1 2 6 4 3 4 3  1 8 1 
1 3 4 1 5 1 1 7 2 1 96 2 1 5 2 2 4  2 2 7  2 1 7  2 0 1  1 8 5 1 70 1 6 1 1 6 2 1 7 3 1 86 2 00 2 1 0  2 1 4 2 0 9  1 9 2 1 7 0 1 4 5 1 2 6 1 1 5  4 3 5 5  1 8 1  
1 1 7  1 3 3 1 5 7 1 8 3 2 0 5  2 2 2  2 3 1  2 2 7  2 1 6  2 0 1  1 8 3 1 7 4 1 7 1 1 7 6 1 9 1 2 0 3  2 1 4 2 2 1  2 1 5 2 0 0  1 7 6 1 5 0 1 2 5  1 0 5 4 3 9 6  1 8 3 
1 0 4 1 1 4  1 3 5 1 6 5 1 9 2 2 1 4 2 2 9  2 3 3  2 2 7  2 1 4  2 00 1 8 7 1 8 2 1 8 3 1 9 4 2 06 2 1 8  2 2 5  2 2 3  2 1 2  1 8 8 1 5 8 1 3 4 1 1 0 4 4 4 7  1 8 5 
99 1 00 1 1 7  1 4 2 1 70 1 9 7 2 1 7 2 2 8  2 3 1  2 2 7  2 1 5  2 06 200 1 9 5 2 0 4  2 1 5  2 2 4  2 3 1  2 3 4  2 2 5  2 0 5  1 7 9 1 5 0 1 2 4 4 5 3 5  1 8 9 
1 0 7 1 0 1 1 08 1 2 6 1 5 2 1 80 2 0 1  2 1 6 2 2 4  2 2 4  2 1 8  2 1 3  206 2 0 5  2 0 7  2 1 5  2 2 5  2 3 4  2 3 8  2 3 5  2 1 8 1 9 7 1 7 0 1 4 3 4 56 3  1 90 
1 2 3 1 1 0 1 07 1 1 9 1 3 5 1 5 7 1 80 1 9 8 2 0 9  2 1 8  2 1 8  2 1 8  2 1 6  2 1 3  2 1 5 2 2 1  2 3 0  2 3 9  2 4 4  2 4 3  2 3 4  2 1 7  1 96 1 7 1 4 6 3 1  1 9 3 
1 5 0 1 3 4 1 2 3 1 2 4 1 3 5 1 49 1 6 6 1 8 5 2 00 2 1 0  2 1 5  2 1 8  2 1 9  2 2 0  2 1 9 2 2 2  2 2 8  2 3 7  2 4 1  2 4 2  2 3 7  2 2 7  2 1 0  1 9 2 4 7 0 3  1 96 
1 7 5 1 5 6 1 4 2 1 3 7 1 36 1 4 3 1 5 5 1 6 5  1 7 8 1 90 1 9 8 2 0 5 2 1 0  2 1 4 2 1 6 2 1 8  2 2 1  2 2 4  2 2 9  2 2 9  2 2 7  2 2 1  2 1 4  2 0 1  4 6 0 4  1 9 2 
1 9 1 1 7 8 1 6 4 1 5 4 1 4 9 1 4 7 1 4 7 1 5 4 1 62 1 70 1 8 3 1 94 200 2 0 8  2 1 4 2 1 4  2 1 5 2 1 7  2 1 6  2 1 7  2 1 4  2 1 0  2 0 8  2 0 2  4 5 2 8  1 89 
1 9 7 1 92 1 84 1 7 7 1 6 8 1 5 9 1 5 4 1 5 4 1 5 6 1 6 1 1 6 9 1 8 2 1 9 3 2 00  209  2 1 3  2 1 3 2 0 9  2 0 5  1 9 8 1 9 7 1 9 5 1 9 2 1 9 6 4 4 7 3  1 86 
1 9 8 2 0 0  2 0 0  2 0 0  1 9 2 1 83 1 7 4 1 6 5  1 6 1 1 6 1 1 6 6 1 7 6 1 90 1 9 7 2 0 7  2 1 5  2 1 4 2 0 9  2 0 3  1 9 5 1 8 5 1 7 9 1 79 1 8 2 4 5 3 1  1 89 
1 9 0 2 0 0  2 0 7  2 1 1  2 1 0  2 0 5  1 9 2 1 7 7 1 67 1 63 1 64 1 68 1 80 1 9 3 2 0 1  2 0 9  2 1 3  2 0 5  1 9 5 1 8 3 1 69 1 59 1 5 6 1 6 0 4 4 7 7  1 8 7 
1 7 1 1 90 2 0 4  2 1 5  2 2 1  2 2 0  2 1 3  1 99 1 84 1 7 5 1 7 0 1 7 1 1 80 1 9 2 2 0 1  2 09 2 1 4 2 0 9  1 99 1 8 3 1 6 3 1 4 7 1 3 8 1 3 8 4 50 6  1 8 8 
1 4 8 1 68 1 90 2 0 8  2 2 0  2 2 7  2 2 5  2 1 3  1 99 1 8 3 1 7 5 1 7 4 1 7 8 1 8 7 2 0 0  2 09 2 1 4  2 1 2  2 0 1  1 8 4 1 60 1 3 9 1 2 7 1 2 2 4 4 6 3  1 86 
1 3 0 1 48 1 7 1 1 9 6 2 1 4  2 2 7  2 2 8  2 2 3  2 1 0  1 96 1 8 3 1 7 8 1 8 1 1 89 2 00 2 1 2  2 1 8 2 1 7  2 1 2 1 9 5  1 6 8 1 4 3 1 2 5 1 1 4  4 4 7 8  1 8 7 
1 1 8  1 30 1 5 4 1 80 2 0 4  2 2 0  2 3 1  2 3 0  2 2 2  2 0 9  1 9 5 1 8 4 1 8 3 1 89 2 00 2 1 0  2 1 9  2 2 2  2 1 8  2 0 3  1 7 8 1 5 2 1 2 9 1 1 2  4 4 9 2  1 87 
1 0 6 1 1 6  1 3 6 1 6 0 1 8 7 2 0 9  2 2 1  2 2 4  2 2 2  2 1 4 2 0 1  1 89 1 8 5 1 8 8 1 96 2 09 2 1 9  2 2 3  2 2 3  2 1 4 1 9 0 1 63 1 3 8 1 1 6  4 4 4 9  1 8 5 
1 0 3 1 0 4 1 1 7  1 40 1 6 5 1 87 2 0 5  2 1 4 2 1 8  2 1 1 2 0 1  1 9 5 1 88 1 86 1 9 2 2 0 4  2 1 3  2 2 1  2 2 3  2 1 4 1 9 6 1 7 4 1 4 7 1 2 1  4 3 3 9  1 8 1  
1 0 8 1 0 3 1 0 8 1 2 6 1 4 8 1 7 4 1 9 3 2 0 4  2 1 1  2 1 1 2 0 6 2 00 1 9 3 1 90 1 94 2 0 3 2 1 4 2 2 2  2 2 4  2 2 2  2 0 8  1 8 7 1 63 1 3 9 4 3 5 1  1 8 1  
1 2 1  1 1 0 1 1 0 1 2 0 1 3 9 1 5 9 1 7 9 1 9 2 2 0 2  2 0 5  2 0 4  2 0 1  1 96 1 9 2 1 9 2 1 9 8 2 0 6  2 1 4  2 1 8  2 2 0  2 1 1 1 9 3 1 7 4 1 5 2 4 3 0 8  1 8 0  
1 3 4 1 2 1  1 1 5  1 1 9 1 3 2 1 4 9 1 6 8 1 8 1 1 9 3 2 0 1  2 0 0 2 0 1  1 9 8 1 96 1 96 1 99 2 0 7  2 1 3  2 1 8  2 2 2  2 1 5 2 0 5  1 90 1 7 0 4 3 43 1 8 1 














1 0  
1 1  
1 2  
1 3  
1 4 
1 5 
1 6  
1 7 
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
;, 8 
2 9  
30  
S t a t i o n S y  o w  a S t a t i o n 
L a t i t u d e  6 9 ' o ·  2 8 • s 
L o n g i t u d e  3 9 '  3 4 '  1 3 • E 
D u r a t i o n J u n . 1 .  J u n . 3 0 ,  1 9 8 3 
U n  i t C e n t i m e t r e 
T I M E  
0 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2 1 3  1 4  1 5 1 6  1 7 1 8  1 9  2 0  2 1  2 2  2 3  S U M  M E A N  -
1 5 3 1 4 2 1 3 1 1 3 3 1 3 8 1 4 9 1 6 2 1 7 6 1 8 8 1 9 6 2 00  2 0 0 2 0 4  2 00 2 0 2  2 0 2 2 0 5  2 0 9  2 1 4  2 1 8  2 1 3  2 0 6  1 96 1 8 1 4 4 1 8 1 8 4 
1 6 7 1 5 5 1 4 6 1 4 3 1 4 3 1 4 8 1 5 5 1 6 5 1 7 7 1 8 5 1 9 2 1 9 6 1 9 8 1 9 9 1 9 9 1 9 8 1 9 9 2 0 3  2 0 5  2 0 7  2 0 6 2 0 2  1 9 5 1 8 7 4 3 7 0  1 8 2 
1 7 8 1 7 1 1 6 2 1 5 9 1 5 8 1 5 6 1 6 1 1 6 7 1 7 3 1 8 2 1 8 8 1 9 7 2 0 2  2 0 3  2 0 4  2 0 2 2 0 1  2 0 1  1 9 9 1 99 1 9 7 1 9 3 1 9 2 1 8 6 4 4 3 1  1 8 5 
1 8 3 1 7 9 1 7 5  1 7 4 1 6 8 1 6 5  1 6 3 1 6 5 1 6 8 1 7 4 1 7 9 1 8 8 1 9 4  1 9 6 2 0 0  2 00 1 9 7 1 9 3 1 8 9 1 86 1 8 3 1 8 1 1 7 8 1 80 4 3 5 8  1 8 2 
1 8 3 1 8 4 1 8 3 1 8 2 1 7 9 1 7 4 1 7 0 1 6 6 1 6 6 1 6 7 1 7 3 1 8 3 1 8 7 1 9 3 1 9 6 1 9 8 1 9 5 1 8 7 1 8 2 1 7 4 1 6 7 1 6 5 1 6 5 1 6 8 4 2 8 7  1 7 9 
1 7 8 1 8 5 1 8 8 1 9 3 1 9 1 1 8 7 1 8 1 1 7 0 1 6 6 1 6 3, 1 6 5 1 7 4 1 8 2 1 90 1 9 5 1 9 8 1 9 6 1 8 8 1 7 8 1 6 7 1 5 6 1 5 0 1 4 8 1 5 6 42 4 5  1 7 7 
1 6 5 1 8 0 1 9 5  200  2 0 6  2 0 5  1 9 8 1 8 7 1 7 9 1 7 3 1 7 2 1 7 5 1 8 2 1 9 1 1 9 8 2 0 3 2 0 1  1 9 3 1 7 9 1 6 3 1 4 4 1 3 6 1 3 4 1 3 5 4 2 9 4  1 7 9 
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1 7 0 1 7 5 1 8 6 1 9 7 2 0 7  2 1 2 2 0 5  1 8 5 1 6 1 1 3 1 1 0 3 86  79  8 1  1 0 2 1 3 0 1 5 6 1 8 2 200  208  2 0 8  202  1 9 3 1 8 5 
1 80 1 8 0 1 8 8 2 0 0 209  2 1 6  2 1 2  2 0 0  1 7 5 1 4 6 1 1 7 93  7 5  7 7  89 1 0 9 1 3 6 1 6 1 1 8 5 2 0 0 2 0 5  2 0 2  2 0 0  1 9 6 
1 9 0 1 8 9 1 9 6 2 0 6  2 1 6  2 2 2  2 2 2  2 1 1 1 9 6 1 6 8 1 3 8 1 1 2  9 0  80 8 4  9 7  1 1 8  1 4 5 1 7 0 1 8 6 1 9 7 2 0 1  2 0 0  1 9 9 
1 9 7 1 9 6 2 0 0 2 06 2 1 6  2 2 1  2 2 3  2 1 8  2 0 7  1 8 7 1 6 1 1 3 5  1 1 5  99 9 5  9 9  1 1 1  1 3 0 1 5 0 1 66 1 8 2 1 9 0 1 9 5 1 9 4 
1 9 6 1 9 6 1 9 6 2 0 0  2 0 6  2 1 4 2 1 6  2 1 4  2 0 8  1 96 1 7 6 1 5 3 1 36 1 1 9 1 0 8 1 0 8 1 1 2 1 2 1 1 3 4 1 4 9 1 6 2 1 7 6 1 8 3  1 8 7 
1 9 2 1 9 2 1 9 4 1 9 6 200  2 0 5  208  2 0 8  2 0 4  1 96 1 8 4 1 7 1 1 5 6 1 4 0 1 2 8  1 2 4 1 2 0 1 2 1 1 2 9 1 3 6 1 4 5 1 5 8 1 66 1 7 3 
1 8 2 1 8 7 1 9 1 1 9 3 1 9 4 1 9 7 1 9 7 1 9 6 1 9 4 1 90 1 8 4 1 7 8 1 7 0 1 6 1 1 5 1 1 4 5 1 39 1 3 4 1 3 3 1 3 4 1 3 9 1 4 7 1 5 4 1 6 5 
1 7 4 1 83 1 8 8 1 88 1 8 7 1 8 7 1 8 2 1 7 8 1 7 4 1 7 0 1 7 0 1 6 9 1 6 9 1 70 1 6 8 1 6 5 1 6 0 1 5 2 1 4 5 1 3 9 1 3 9 1 4 3 1 4 7 1 5 6 
1 6 8 1 7 7 1 8 5 1 9 0 1 8 7 1 8 3 1 7 4 1 6 3 1 5 6 1 5 3 1 5 3 1 5 4 1 6 3 1 7 1 1 7 8 1 8 1 1 80 1 7 4 1 6 4 1 5 2 1 4 8 1 4 3 1 4 4 1 5 2 
1 6 2  1 7 4 1 8 3 1 8 7 1 8 6 1 8 0 1 66 1 5 2 1 4 1 1 3 5 1 3 5 1 3 9 1 49 1 6 7 1 80 1 9 0 1 9 6 1 9 4 1 8 3 1 7 0 1 6 1 1 5 2 1 49 1 5 2 
S U M  M E A N  
4 1 9 9 1 7 5 
4 1 46  1 7 3 
4 0 8 7  1 7 0 
4 0 5 0  1 6 9 
4069  1 70 
4 1 1 6  1 7 2 
4 1 6 5  1 7 4 
4 2 2 8  1 76 
4 2 9 1  1 7 9 
4 2 4 9  1 7 7 
4 1 6 0 1 73 
4 1 2 5  1 7 2 
4066  1 6 9 
3 9 7 0  1 6 5 
3998  1 6 7 
4004  1 67 
3 9 7 4  1 66 
3 9 5 3  1 6 5  
3 9 4 8  1 6 5 
3 9 2 3  1 6 3 
3 9 4 4  1 64 
3 9 5 1  1 6 5 
4 0 3 3  1 68 
4093  1 7 1 
4 066 1 6 9 
4046  1 69 
4 0 5 5  1 6 9 
4003  1 6 7 
3993  1 66 
3 9 8 3  1 66 














1 0  
1 1  
1 2  
1 3  
1 4  
1 5 
1 6 
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  
3 0  
3 1  
S t a t i o n S y o w a  S t a t i o n 
L a t i t u d e  6 9 . 0 '  2 8 • s 
L o n g i t u d e 3 9 '  3 4 '  1 3 • E 
D u r a t i o n D e  c .  1 .  - D e  c .  3 1 .  1 9 8 3 
U n  i t C e n t i m e t r e 
T I M E 
0 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2 1 3  1 4 1 5 1 6  1 7 1 8  1 9  2 0  2 1  2 2  2 3  SUM  M E A N  
1 6 1 1 7 3 1 8 3 1 89 1 8 8 1 8 1 1 6 8 1 5 0 1 2 9 1 1 8  1 1 1  1 1 7  1 2 7  1 4 3 1 6 8 1 8 5 1 9 7 2 0 1  1 9 7 1 8 7 1 7 4 1 6 3 1 5 3 1 5 7 3 9 2 0  1 6 3 
1 6 4 1 7 3 1 8 3 1 9 2 1 96 1 9 0 1 7 4 1 5 3 1 2 9 1 0 8 9 7  9 5  1 0 4 1 2 3 1 5 1 1 7 4 1 9 2 2 0 5  2 0 7  2 0 0  1 8 7 1 7 4 1 6 3 1 6 1 3 8 9 5  1 6 2 
1 6 5 1 7 4 1 8 6 1 96 1 9 8 1 9 6 1 8 3 1 5 9 1 3 3 1 0 8 9 0  8 1  8 2  99  1 2 6 1 5 4 1 8 2 2 0 0  2 0 8  2 0 9  2 0 0 1 8 7 1 7 6 1 7 0 3 862  1 6 1  
1 7 1  1 7 8 1 8 8 2 0 0  2 0 5  2 0 5  1 9 4 1 7 3 1 4 6 1 1 8  9 2  7 7  7 3  8 3  1 0 5 1 3 4 1 6 3 1 8 7 2 0 1  2 0 8  2 0 5  1 9 7 1 8 5 1 7 9 3 8 6 7  1 6 1 
1 7 8 1 8 1 1 9 2 2 0 3  2 1 0  2 1 4 2 0 6  1 8 9 1 6 5 1 36 1 1 0  8 6  7 6  7 8  9 2  1 1 7  1 4 7 1 7 4 1 9 1 2 0 3  2 0 4  2 00 1 9 3 1 8 3 3 9 2 8  1 6 4 
1 80 1 8 3 1 9 2 2 0 3  2 0 9  2 1 5  2 1 2  2 0 0  1 8 1 1 5 2 1 2 6 1 0 2 8 4  8 2  9 0  1 0 8 1 3 3 1 5 8  1 80 1 9 6 2 0 0 2 00 1 9 6 1 9 1 39 7 3  1 66 
1 8 4 1 8 3 1 8 8 1 96 2 0 9  2 1 9  2 1 6  2 0 7  1 9 2 1 6 8 1 40 1 1 4  9 5  8 6  8 9  1 00 1 2 1 1 4 3 1 6 5 1 8 1 1 9 2 1 9 4 1 9 3 1 9 1 3 966  1 6 5  
1 8 6 1 8 5 1 8 7 1 9 2 2 0 0  2 1 0  2 1 2  2 0 9  2 0 0  1 80 1 5 5 1 3 4 1 1 5  1 0 1 9 6  1 0 3 1 1 5  1 3 6 1 5 3 1 6 8 1 8 2 1 8 9 1 8 8 1 8 7 3 9 8 3  1 66 
1 8 7 1 8 3 1 8 2 1 8 7 1 9 4 2 00 2 0 5  2 0 3  1 9 7 1 8 5 1 6 5 1 4 3 1 2 6 1 1 2  1 0 4 1 06 1 1 2 1 2 4 1 4 1 1 5 7 1 7 0 1 7 9 1 8 4 1 8 5  3 9 3 1  1 6 4 
1 8 4 1 8 3 1 8 1 1 8 3 1 8 7 1 9 2 1 9 7 1 9 8 1 96 1 89 1 7 4 1 6 1 1 4 3 1 3 3 1 2 5  1 2 1  1 2 5 1 3 1 1 4 0 1 5 2 1 6 2 1 7 3 1 7 8 1 8 2 3 9 9 0  1 66 
1 8 3 1 8 3 1 8 2 1 80 1 8 3 1 8 3 1 8 5 1 8 7 1 8 6 1 80 1 7 1  1 6 2 1 4 8 1 3 8 1 3 1  1 2 7 1 2 9 1 3 1 1 3 7 1 4 5 1 5 4 1 6 3 1 7 1 1 7 6 3 9 1 5 1 6 3 
1 7 8 1 8 0 1 80 1 7 8 1 7 7 1 7 6 1 7 6 1 7 4 1 7 3 1 6 8 1 6 4 1 60 1 5 2 1 4 7 1 4 3 1 4 1 1 3 7 1 3 7 1 3 8 1 4 1 1 4 8 1 5 4 1 6 0 1 69 3 8 5 1  1 60 
1 7 3 1 7 7 1 7 8 1 7 7 1 7 3 1 7 0 1 6 5 1 6 1 1 5 7 1 5 4 1 5 2 1 5 2 1 5 2 1 5 1 1 5 0 1 5 2 1 5 2 1 4 8 1 4 8 1 4 7 1 4 6 1 4 7 1 5 3 1 6 0 3 7 9 5  1 5 8 
1 6 6 1 7 3 1 7 4 1 7 3 1 69 1 6 3 1 5 3 1 4 7 1 4 2 1 3 6 1 3 5  1 3 9 1 40 1 4 7 1 5 4 1 5 7 1 5 8 1 5 7 1 5 5 1 5 0 1 4 8 1 4 8 1 5 1 1 5 7 3 69 2  1 5 4 
1 6 4 1 7 0 1 7 4 1 7 3 1 7 0 1 6 1 1 4 9 1 3 7 1 2 9 1 2 4  1 2 2 1 2 6 1 3 3 1 4 5 1 5 8 1 66 1 7 0 1 7 2 1 6 9 1 6 1 1 5 6 1 5 2 1 5 3 1 5 7 3 6 9 1  1 5 4 
1 6 5 1 7 0 1 7 5 1 7 6 1 7 5 1 6 6 1 5 1 1 3 4 1 1 9 1 0 8 1 0 3 1 06 1 1 7  1 3 2 1 4 9 1 6 5  1 7 6 1 8 1 1 7 9 1 7 4 1 6 8 1 60 1 5 7 1 5 9 3 6 6 5  1 5 3 
1 66 1 7 3 1 7 8 1 80 1 8 0 1 7 1 1 5 2 1 3 4 1 1 4  9 8  8 8  8 8  9 6  1 1 5  1 3 9 1 60 1 7 6 1 86 1 8 9 1 8 6 1 7 9 1 7 1 1 6 5 1 6 5 3 6 4 9  1 5 2 
1 7 0 1 7 4 1 8 3 1 8 7 1 8 6 1 7 9 1 6 0 1 3 8 1 1 6 9 2  7 7  7 4  8 0  9 6  1 2 1  1 4 7 1 7 2 1 8 7 1 9 6 1 9 7 1 9 1 1 8 4 1 7 5 1 7 2 3 6 5 4  1 5 2 
1 7 4 1 8 0 1 8 8 1 9 4 1 9 7 1 9 2 1 7 7 1 5 6 1 2 8 1 0 1 8 2  6 8  6 6  8 1  1 0 4 1 3 4 1 60 1 8 3 1 9 6 2 00 2 0 0  1 9 3 1 8 5 1 7 9 3 7 1 8 1 5 5 
1 7 8 1 8 2 1 9 1 1 99 2 0 3  2 0 4  1 9 3 1 7 2 1 4 5 1 1 4  8 7  6 7  6 1  6 7  8 6  1 1 4  1 4 2 1 7 0 1 8 9 2 0 0  2 0 2  2 0 0  1 9 3 1 8 6 3 7 4 5  1 5 6 
1 8 3 1 8 5 1 9 1 2 0 0  2 0 7  2 1 0  2 0 4  1 8 9 1 6 5  1 3 3 1 0 3 7 5  5 5  5 3  6 4  86 1 1 5  1 4 2 1 6 4 1 83 1 9 2 1 9 4 1 9 2 1 8 7 3 6 7 2  1 5 3 
1 8 3 1 8 3 1 8 7 1 9 6 2 0 5  2 1 0  2 0 9  2 0 2  1 80 1 5 3 1 2 1  9 2  7 0  5 9  5 9  7 2  9 6  1 2 3 1 4 7 1 6 7 1 8 2 1 8 7 1 8 6 1 8 6 3 6 5 5  1 5 2 
1 8 3 1 7 9 1 8 1 1 8 9 1 9 8 2 0 5  2 0 9  2 0 7  1 9 4 1 7 4 1 5 0 1 2 1  9 6  8 1  7 3  76  8 8  1 0 5 1 3 0 1 5 3 1 7 3 1 7 9 1 8 2 1 8 5 3 7 1 1 1 5 5 
1 8 3 1 80 1 7 9 1 8 2 1 9 0 1 9 8 2 0 2  2 0 4  2 00  1 8 8 1 6 8 1 4 6 1 2 1  1 0 4 8 8  86 92 1 0 4 1 2 4  1 4 0 1 5 6 1 6 9 1 7 7 1 8 1 3 76 2  1 5 7 
1 8 1  1 7 9 1 7 5 1 7 4 1 7 6 1 8 2 1 8 4 1 8 7 1 8 9 1 8 3 1 7 4 1 60 1 4 3 1 2 6 1 1 5  1 0 8 1 0 8 1 1 2  1 2 3  1 3 7 1 5 0 1 6 3 1 70 1 7 5 3 7 7 4  1 5 7 
1 7 7 1 7 6 1 7 4 1 69 1 6 7 1 6 8 1 6 7 1 69 1 7 1  1 7 0 1 6 7 1 6 2 1 5 6 1 46 1 3 8 1 2 7 1 2 2 1 2 1  1 2 6 1 3 3 1 4 1 1 5 0 1 6 1 1 69 3 7 2 7  1 5 5 
1 7 1 1 7 1 1 7 0 1 6 2 1 5 5 1 5 3 1 5 0 1 4 7 1 4 8 1 5 2 1 4 9 1 5 1 1 5 4 1 5 3 1 5 2 1 4 9 1 4 4 1 4 2 1 4 2 1 4 3 1 4 9 1 5 5 1 60 1 6 7 3 6 8 9  1 5 4 
1 7 0 1 7 1 1 7 2 1 6 7 1 5 7 1 5 0 1 4 0 1 3 2 1 3 0 1 3 1 1 3 4 1 3 9 1 4 6 1 5 4 1 6 0 1 6 3 1 6 5 1 6 1 1 5 5 1 5 6 1 5 6 1 5 7 1 6 1 1 6 5 3 692  1 5 4 
1 7 2 1 7 5 1 7 4 1 7 1 1 6 1 1 4 9 1 3 7 1 2 3 1 1 3  1 1 1  1 1 1  1 1 7  1 2 7 1 4 3 1 5 6 1 69 1 7 4 1 7 1 1 6 8 1 6 7 1 6 5 1 6 1 1 6 3 1 6 8 3 6 4 6  1 5 2 
1 7 4 1 7 8 1 8 1 1 7 9 1 7 5 1 6 3 1 4 4 1 2 5  1 0 9 99  9 5  9 6  1 0 8 1 2 4 1 4 5  1 6 5 1 7 8 1 8 5 1 86 1 8 3 1 7 9 1 7 5 1 7 3 1 7 4  3 6 9 3  1 5 4 
1 7 9 1 8 6 1 90 1 9 2 1 8 9 1 80 1 6 2 1 3 9 1 2 2 1 0 4 9 6  9 2  9 9  1 1 6 1 3 9 1 6 2 1 8 0 1 9 5 2 0 0  1 9 7 1 9 1 1 8 4 1 7 8 1 7 8 3 8 5 0  1 60 














1 0  
1 1  
1 2 
1 3  
1 4  
1 5 
1 6  
1 7 
1 8 
1 9  
2 0  
2 1  
2 2  
S t a t i o n S y o w a  S t a t i o n 
L a t i t u d e  6 9 . o ·  2 8 " S 
L o n g i t u d e  3 9 "  3 4 '  1 3 " E 
D u r a t i o n J a n .  1 • J a n . 3 1 .  1 9 8 4 
U n  i t C e n t i m e t r e  
T I M E 
0 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 3  1 4  1 5 1 6  1 7  1 8  1 9  2 0  2 1  2 2  2 3  S U M  M E A N  
1 8 1 1 8 5 1 9 2 1 9 7 1 9 8 1 90 1 78 1 5 5 1 3 0 1 08 89  80 80 97 1 1 9  1 4 3 1 6 5 1 8 7 200 2 0 1  1 9 8 1 89 1 8 3 1 7 9 3 8 2 4  1 5 9 
1 8 1 1 8 7 1 9 3 2 0 0  2 0 5  2 00 1 8 7 1 6 8 1 4 3 1 1 5  9 0  7 5  7 1  7 9  99  1 2 4 1 5 2 1 7 5 1 9 1 1 9 7 200  1 9 4 \,86 1 8 2 3 7 9 ·4 1 5 8 
1 8 1 1 8 4 1 9 2 2 0 1  2 06  2 09 2 0 1  1 8 2 1 5 6 1 2 8 99  80 68 7 1  8 5  1 0 5 1 3 3 1 6 1 1 7 8 1 9 0 1 9 6 1 9 1 1 8 3 1 7 8 3 7 5 8  1 5 7 
1 7 4 1 7 5 1 8 3 1 9 3 2 0 2  2 0 6  2 0 4  1 9 2 1 7 0 1 4 2 1 1 5  9 2  78  7 3  82  1 02 1 2 5 1 4 8 1 7 0 1 8 6 1 9 2 1 92 1 8 7 1 7 9 3 7 6 2  1 5 7 
1 7 6 1 7 3 1 7 8 1 8 9 200  2 0 6  2 0 6  1 97 1 8 3 1 59 1 3 2 1 0 4 8 6  7 7  80  93 1 1 4  1 3 9 1 6 1 1 7 9 1 8 8 1 92 1 8 7 1 8 3 3 7 8 2 1 5 8 
1 7 9 1 7 3 1 7 6 1 8 3 1 9 4 2 0 3  206  2 0 4  1 9 2 1 7 3 1 4 7 1 2 2 1 02 88 86  92  1 09 1 3 0 1 5 2 1 7 0 1 8 3 1 8 8 1 8 4 1 79 3 8 1 5 1 59 
1 7 5 1 70 1 7 0 1 7 4 1 8 3 1 9 2 1 9 8 2 00  1 93 1 7 8 1 5 7 1 3 4 1 1 7  1 03 9 8  1 00 1 09 1 2 6 1 4 6 1 6 3 1 7 5 1 8 3 1 8 2 1 7 7 3 80 3  1 5 8 
1 7 3 1 6 7 1 6 2 1 6 4 1 7 0 1 7 9 1 86 1 90 1 86 1 76 1 6 3 1 4 3 1 2 4 1 1 1  99  1 00 1 0 8 1 1 8 1 36 1 5 2 1 6 4 1 7 3 1 7 6 1 7 1 3 6 9 1  1 5 4  
1 6 9 1 6 5 1 5 7 1 5 6 1 6 0 1 6 7 1 7 4 1 7 9 1 8 1 1 7 6 1 66 1 5 7 1 4 4 1 3 2 1 2 5 1 2 4 1 2 6 1 3 3 1 4 2 1 5 5 1 66 1 7 2 1 7 4 1 7 3 3 7 7 3  1 5 7 
1 7 1  1 6 7 1 60 1 5 6 1 5 6 1 5 8 1 6 1 1 6 5 1 64 1 6 5 1 6 1 1 5 3 1 4 4 1 3 6 1 3 0 1 2 6 1 2 7 1 3 2 1 3 9 1 4 8 1 5 9 1 6 5 1 7 0 1 7 3 3 6 86  1 5 4  
1 7 1  1 6 7 1 6 3 1 5 6 1 5 3 1 5 2 1 4 9 1 5 0 1 5 4 1 5 5 1 5 2 1 5 1 1 4 7 1 4 3 1 40 1 40 1 40 1 40 1 4 8 1 5 5 1 6 1 1 6 4 1 7 0 1 7 3 3 694  1 5 4 
1 7 4 1 7 2 1 6 8 1 6 2 1 5 6 1 4 9 1 4 5 1 4 3 1 4 3 1 4 3 1 4 3 1 4 3 1 4 3 1 4 4 1 4 7 1 50 1 5 2 1 5 2 1 5 4 1 5 7 1 60 1 6 4 1 6 9 1 7 0 3 7 0 3  1 5 4  
1 7 2 1 7 2 1 7 0 1 63 1 5 6 1 4 7 1 36 1 2 8 1 2 3 1 2 1 1 2 1 1 2 6 1 3 2 1 3 9 1 4 7 1 5 3 1 60 1 6 2 1 6 2 1 6 4 1 6 5 1 6 5 1 6 7 1 7 0 3 6 2 1  1 5 1  
1 7 3 1 7 4 1 7 3 1 6 8 1 6 1 1 49 1 36 1 2 1 1 1 3  1 0 7 1 0 4 1 0 8 1 1 4  1 2 7  1 4 3 1 5 4 1 6 5 1 7 5 1 7 8 1 7 6 1 7 4 1 7 4 1 7 3 1 7 5 3 6 1 5 1 5 1  
1 7 8 1 8 1 1 8 3 1 8 2 1 7 5 1 63 1 48 1 3 0 1 1 5  1 02 96  96 1 06 1 2 0 1 4 1 1 6 2 1 8 1 1 9 2 1 9 8 1 9 9 1 9 5 1 9 2 1 8 7 1 8 7 3 8 09 1 5 9 
1 8 7 1 9 1 1 94 1 9 3 1 89 1 8 2 1 6 3 1 4 1 1 2 1 1 0 1 8 6  82  90  1 0 2 1 2 6 1 5 4 1 7 8 1 96 206  209  205  1 99 1 9 4 1 9 1 3 8 80 1 6 2 
1 9 1 1 9 5 2 0 0  2 0 2  2 0 3  1 98 1 8 1 1 5 6 1 30 1 00 7 7  6 3  6 1  7 2  9 5  1 2 1 1 5 2 1 76 1 9 2 2 0 0  2 0 2  1 9 7 1 9 1 1 8 7 3 7 4 2  1 56 
1 8 7 1 92 1 98 2 0 5  2 0 9  209  1 9 8 1 7 7 1 4 7 1 1 2  8 3  6 1  5 1  56  7 2  99 1 3 0 1 5 8 1 8 2 1 96 2 0 1  1 9 8 1 9 2 1 8 5 3 69 8  1 5 4 
1 8 3 1 8 5 1 9 2 2 0 1  2 0 9  2 1 4  2 0 8  1 9 2 1 66 1 3 3 9 9  7 3  5 1  4 7  5 5  7 7  1 04 1 3 4 1 6 1 1 7 7 1 8 9 1 9 2 1 8 7 1 8 1 3 6 1 0 1 5 0  
1 7 7 1 7 4 1 8 2 1 9 1 2 0 4  2 1 4  2 1 2  2 0 7  1 9 1 1 6 2 1 2 9 96 70 56 57  70  9 2  1 1 8 1 4 7 1 6 6 1 7 9 1 8 3 1 8 2 1 7 5 3 6 3 4  1 5 1  
1 6 8 1 62 1 6 5 1 7 4 1 8 7 1 99 2 0 5  2 0 6  1 96 1 7 8 1 4 8 1 1 7  8 8  7 2  64  6 8  83  1 07 1 2 9 1 5 2 1 6 8 1 7 4 1 7 2 1 68 3 5 5 0 1 4 8 
1 5 9 1 50 1 4 8 1 5 2 1 6 2 1 7 8 1 8 7 1 9 2 1 9 4 1 8 5 1 6 7 1 4 3 1 1 7  99  83  80  8 6  1 04 1 2 5 1 4 3 1 5; 6 1 6 5 1 6 7 1 6 3 3 5 0 5  1 46 
M O N T H L Y  M E A N = 1 5 4 . 8  C M  
